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Preface and Acknowledgments

Preface

Wind erosion is a serious problem on agricultural lands throughout the United States as well
as the world. The ability to accurately predict soil loss by wind is essential for, among other
things, conservation planning, natural resource inventories, and reducing air pollution from
wind blown sources. The Wind Erosion Equation (WEQ) is currently widely used for
assessing average annual soil loss by wind from agricultural fields. The primary user of WEQ
is the United States Department of Agriculture, Natural Resources Conservation Service
(USDA-NRCS). When WEQ was developed more than 35 years ago, it was necessary to
make it a simple mathematical expression, readily solvable with the computational tools
available. Since its inception, there have been a number of efforts to improve the accuracy,
ease of application, and range of WEQ. Despite these efforts, the structure of WEQ
precludes adaptation to many problems.

The USDA appointed a team of scientists to take a leading role in combining the latest wind
erosion science and technology with databases and computers, to develop what should be a
significant advancement in wind erosion prediction technology. The Wind Erosion Prediction
System (WEPS) incorporates this new technology and is designed to be a replacement for
WEQ.

Unlike WEQ, WEPS is a process-based, continuous, daily time-step model that simulates
weather, field conditions, management, and erosion. WEPS 1.0 consists ofthe WEPS science
model with a user-friendly interface that has the capability of simulating spatial and temporal
variability of field conditions and soil loss/deposition within a field. WEPS 1.0 can also
simulate simple field shapes and barriers on the field boundaries. The saltation/creep,
suspension, and PM10 components of eroding material also can be reported separately by
direction in WEPS 1.0. WEPS 1.0 is designed to be used under a wide range of conditions
in the United States and is adaptable to other parts of the world. For further information
regarding WEPS contact:

WEPS

USDA-ARS Wind Erosion Research Unit
1515 College Avenue

Manhattan, Kansas 66502

Phone: 785-537-5559
E-mail: weps@weru.sku.edu
URL: http://www.weru.ksu.edu/weps
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WEPS INTRODUCTION 1.1
Introduction

How to Use This Document

The Wind Erosion Prediction System or “WEPS’ is a process-based, daily time-step, wind
erosion simulation model. It represents the latest in wind erosion prediction technology and
is designed to provide wind erosion soil loss estimates from cultivated, agricultural fields.
WEPS 1.0 consists of the computer implementation of the WEPS science model with a
graphical user interface designed to provide easy to use methods of entering inputs to the
model and obtaining output reports. WEPS was developed by the Wind Erosion Research
Unit (WERU) ofthe United States Department of Agriculture, Agricultural Research Service.

The WEPS 1.0 User Manual is designed to provide information to different levels of users.
Those users who are completely new to WEPS should start by reading all of this chapter to
get an introduction to WEPS. It is recommended that, as a minimum preparation to use
WEPS, the user should read the “Overview of the Wind Erosion Prediction System.”

The minimum computer requirements and the steps to install WEPS onto your computer are
described in this chapter. Once WEPS has been installed on your computer, you should learn
how to make a simple simulation run using the “Quick Start for WEPS 1.0." More
experienced users should become familiar with the “Interface Reference - How to Operate
WEPS”, which goes into detail of how to use all of the capabilities of WEPS 1.0. These
details are also available in the ‘Online Help,’ accessible through the toolbars on the WEPS
1.0 interface screen.

“Using WEPS in Conservation Planning” contains sections on ‘Interpreting Outputs’, ‘Special
Field Configurations’, and ‘Using Barriers for Erosion Control in WEPS.” This section also
has ‘Exercises,” which guide the user through scenarios that describe how to use WEPS to
design conservation systems.

An index to the WEPS User Manual is also available. Finally, the “Appendices” contains
information for more advanced users. For users interested in more details on the interface and
science behind WEPS, Appendix 1, ‘Interface Implementation and Science Model’ is
recommended. An even more detailed description of the science of the WEPS model is
available in the “WEPS Technical Description,” which can be obtained from WERU.

The Appendix also contains information for more advanced users, such as the WEPS
‘Databases’ and a listing of ‘Submodel Report Flags and Command Line Options.” Databases
are described for the Weather, Soil, Crop, Management, and Operations sections of WEPS.
Submodel Report Flags and Command Line Options are set under the ‘Configurations’ tabs
available through the Main Screen of the interface. Certain permissions may be required to
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1.2 INTRODUCTION WEPS

alter some of these flags and options. There is an appendix on “Using WEPS with Measured
Data” that will be useful to researchers and other users, such as those outside the United
States who do not have their soils data in the SSURGO database format.

Throughout this manual, the term “user” refers to the person(s) using WEPS 1.0 to set up and
make a simulation run. “Operator” refers to the producer or land manager whose actual field
is being simulated with WEPS. This manual contains many graphics that are examples of
what can be seen on the computer screen using WEPS. In addition, WEPS will continually
be improved and the screens may change. Therefore, the user may or may not see the exact
same screens as those illustrated in this manual.

WEPS is amodel developed primarily for use by the USDA, Natural Resources Conservation
Service (NRCS). As such, many of the capabilities of WEPS reflect the needs of NRCS for
use in cultivated agricultural systems. But, WEPS has capabilities to be used in other
situations where wind affected soil movement is a problem. Contact WERU if you wish to
use WEPS to predict erosion for situations other than traditional cultivated agricultural
systems.
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WEPS INTRODUCTION 1.3

Minimum Computer Requirements

The minimum recommended requirements to install and operate WEPS 1.0 effectively are:
A personal computer (PC) with Windows 95/98 (48 Mb RAM), Windows NT (64 Mb RAM),
Windows 2000 (192 Mb RAM), or Windows XP (256 Mb RAM); 300 MHz Pentium; 150
Mb free disk space on the hard drive; internet web access to download and install or a CD-
ROM drive for installation; and a VGA color monitor with a minimum screen resolution of
800 x 600 pixels. Contact WERU if you need assistance.

Installation

For Windows operating systems, insert the WEPS 1.0 CD into the CD-ROM drive (see web
access and installation instructions in the next paragraph). Click [Start], [Run], and enter
{d:/WEPS 1.0 install.exe} where “d” represents the drive letter for your CD-ROM drive.
Alternatively one can click on WEPS' 1.0 _install.exe within the CD-ROM drive accessible
using the ‘explore’ option though the ‘My Computer’ desktop icon. Follow the instructions
on the screen. NOTE: See the “readme” file for up-to-date installation instructions for this
CD-ROM. Also note that on Windows NT, 2000, and XP machines, the user must either be
logged in as “administrator” or have sufficient privileges to successfully install WEPS 1.0.
The WEPS install program will inform the user attempting installation if they do not have
sufficient privileges to perform the installation.

WEPS1.0 is also available for download on the WERU web site at:
http://www.weru.ksu.edu/weps . Click the link for “Downloads” and fill out the WEPS
Download Registration form. If you fill out the registration form, WERU provides email
notices of updates to the model. The download file consists of an executable file that will
install WEPS onto your Windows computer. Contact WERU if you need assistance at:

Phone: 785-537-5559
E-mail: weps@weru.ksu.edu
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WEPS INTRODUCTION: OVERVIEW OF WEPS 1.5
An Overview of the Wind Erosion Prediction System

Introduction

The Wind Erosion Prediction System (WEPS) is a process-based, daily time-step model that
simulates weather, field conditions, and erosion. WEPS development was in response to
customer requests for improved wind erosion technology. It is intended to replace the
predominately empirical Wind Erosion Equation (WEQ) (Woodruff and Siddoway, 1965) as
a prediction tool for those who plan soil conservation systems, conduct environmental
planning, or assess offsite impacts caused by wind erosion.

WEPS development involves an ARS led, national, multi-disciplinary team of scientists. It
has a multi-agency commitment consisting of the Agricultural Research Service (ARS),
Natural Resource Conservation Service (NRCS), and Forest Service (FS) from the U.S.
Department of Agriculture, along with the Environmental Protection Agency (EPA), the U.S.
Army Corps of Engineers, and Bureau of Land Management (BLM).

Wind Erosion Prediction System Objectives
(WEPS) The purposes of WEPS are to
improve assessment of soil loss by
E— DY O‘F}f;t e . wind from agricultural fields and to
Interface Ll provide new capabilities such as
A AA el Rg;l‘:'st i A assessing plant damage, calculating
A 4 M ¥-—=7l suspensionloss, and estimating PM-

I,,f,ﬁf‘ﬁlm, 1[0 Hydrology 10 emissions from the field.
Files | Tnput : Y
" Fies | || Management Background
Sit——— 1 (Frojcot) I ¥ Soil erosion by wind is initiated
i| Climate : » : < S when the wind speed exceeds the
: I : ¥ saltation threshold speed for a given
: Sofls ,', : o Crop soil and biomass condition. After
: : I ¥ initiation, the duration and severity
| Magemen 4 ! PN of an erosion event depegd on the
| I : 7 wind speed apc'l the evolution of the
I | I surface condition. Because WEPS
: N i > || Erosion is a continuous, daily time-step
: I : model, it simulates not only the
e ;T;;A'S];," : Veathes basic wind erosion processes, but
—————————— also the processes that modify a
SUBMODELS

soil's susceptibility to wind erosion.
Figure 1.1. Structure of the WEPS model.
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1.6 INTRODUCTION: OVERVIEW OF WEPS WEPS

The structure of WEPS is modular and consists of a user interface, a science model including
seven submodels, and four databases (Fig. 1.1). The user interface is used to create input files
using information from the databases and the weather generator. In a practical application,
new input files will usually be created by using previous input files as templates modified
within the user-interface.

Y Simulation Region
A Y In WEPS, the simulation region is a
! o field (Fig. 1.2). Users must input
region angle . X
the geometry of the simulation
region. Initial conditions must also
be specified for the surface and soil
Kbnerdiitic layers. WEPS can output soil
region loss/deposition over selected time
intervals from the simulation region.
WEPS also provides users with
% individual soil loss components of
creep-saltation, suspension, and
»x | PM-10 size fractions. The soil loss
X DISTANCE components are useful as an aid in
estimating off-site impacts of wind
erosion.

Wind
barrier

HOZEHU0=D -

0,0

Figure 1.2. WEPS simulation geometries.

Discrete Time and Space

The time step is controlled within the main program. To reduce computation time, a daily
time step is used in WEPS, except for selected subroutines in the HYDROLOGY and
EROSION submodels, which may use hourly or sub-hourly time steps. Submodels are called
by the MAIN program (Tatarko, 1995) in the order shown in Fig. 1.1. Each individual
submodel controls the sequence of calculations within itself. In addition, in the
MANAGEMENT submodel, field operations are simulated sequentially according to the
order in which they appear in the management plan. Management plans usually cover at least
a single year and may cover multiple years. WEPS simulates conditions and soil loss on
homogeneous simulation regions. "Homogeneous" means that the soil type, biomass, and
management are similar over a subregion.

Weather Simulated from Climate Databases

WEPS requires wind speed and direction to simulate the process of soil erosion by wind.
These and other weather variables are needed to drive temporal changes in hydrology, soil
erodibility, crop growth, and residue decomposition in WEPS. The weather generator
consists of the programs WINDGEN and CLIGEN (Tatarko et al., 1995).
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WEPS INTRODUCTION: OVERVIEW OF WEPS 1.7

WINDGEN simulates wind speed and direction for WEPS (Skidmore and Tatarko, 1990;
Wagner et al., 1992). It was developed specifically for use with WEPS, and stochastically
(i.e., randomly based on historical weather) simulates wind direction and sub-daily wind
speeds. A compact database (Skidmore and Tatarko, 1990, 1991) developed for WINDGEN
was derived from historical monthly summaries of wind speed and wind direction contained
in the Wind Energy Resource Information System (WERIS) database at the National Climatic
Data Center in Asheville, North Carolina.

CLIGEN is the weather generator developed for the Water Erosion Prediction Project
(WEPP) erosion model (Nicks et al., 1987). It is used with WEPS to generate an average
annual air temperature, as well as daily precipitation, maximum and minimum temperatures,
solar radiation, and dew-point temperature. Average daily air temperature and elevation for
the site are used to calculate average daily air density within WEPS. Air density is an
important factor in calculating wind energy available for erosion. Dew-point temperature is
used to calculate relative humidity. CLIGEN and its database are described fully in the WEPP
documentation (Nicks and Lane, 1989).

Field Conditions Simulated

The HYDROLOGY submodel (Durar and Skidmore, 1995) estimates soil surface wetness,
accounts for changes in soil temperature; and maintains a soil-water balance based on daily
amounts of snow melt, runoff, infiltration, deep percolation, soil evaporation, and plant
transpiration. Snow melt depends on maximum daily air temperature and initial snow water
content. Runoffis calculated from rainfall rate greater than infiltration, adjusted for ponding
and surface flow velocity. Water is infiltrated and distributed according to Darcy’s Law.
Potential evapotranspiration is calculated using a revised combination method of Van Bavel.
Total daily potential evapotranspiration then is partitioned, on the basis of crop leaf area
index, into potential soil evaporation and plant transpiration. Hourly potential soil
evaporation rates are estimated from the daily value, based on soil water availability.

A soil's aggregation and surface state can dramatically affect susceptibility to wind erosion.
Thus, changes in soil and surface temporal properties are simulated daily by the WEPS SOIL
submodel (Hagen et al., 1995b) in response to various weather processes like wetting/drying,
freeze/drying, freeze/thawing, precipitation amount and intensity, and time. Soil layer
properties such as bulk density, aggregate size distribution, and dry aggregate density are
maintained on a daily basis. Surface properties, such as random and oriented roughness;
crust generation, coverage fraction, density, stability, and thickness; and loose erodible
material on crusted surfaces also are accounted for in the SOIL submodel.

The presence of live or dead biomass on the soil surface influences the quantity of soil that
can be removed by wind erosion. Therefore, the CROP submodel (Retta and Armbrust,
1995) simulates the growth of crop plants. Weed growth is not simulated in WEPS 1.0. The
crop growth model was adapted from the Erosion Productivity Calculator (EPIC) crop
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1.8 INTRODUCTION: OVERVIEW OF WEPS WEPS

growth model (Williams et al., 1990), which simulates a variety of crops and plant
communities while accounting for water stresses. It calculates daily production ofroot mass,
leaves, stems, and reproductive organs and also calculates leaf and stem areas. Additional
capabilities and modifications have been incorporated into the CROP submodel to meet the
need for predicting effects of a growing crop on wind erosion. Some of'the factors that affect
wind erosion are the flexibility and arrangement of individual plant parts, distribution of plant
parts by height, and number of plants per unit area (Shaw and Periera, 1982). Thus, leaves
and stems are accounted for separately because: 1) stems of young seedlings are roughly 10
times more effective than leaves, on a per-unit-area basis, in depleting wind energy; 2) leaves
are more sensitive to sandblast damage than are stems; and 3) decomposition rates of stems
and leaves are different.

The DECOMPOSITION submodel (Steiner et al., 1995) for WEPS simulates the decrease
in crop residue biomass from microbial activity. The decomposition process is modeled as
a first-order reaction, with temperature and moisture as driving variables. Standing residue
is significantly more effective than flat residue at reducing wind energy at the soil surface.
Hence, it is maintained separately from flat residue, and the conversion from standing to flat
is simulated. The quantities of biomass remaining after harvest are partitioned into standing,
surface, buried, and root pools, with below ground biomass decomposition calculated for
each soil layer. Because crop residue decomposition rate varies by type and changes with
residue age, each pool is subdivided further into 1) the most recently harvested crop pool,
2) the next-to-last crop pool, and 3) a "generic" crop pool that contains all older residue
mass.

WEPS is expected to reflect the effects of various management practices upon wind erosion,
and that is done by the MANAGEMENT submodel (Wagner and Ding, 1995). All major
management operation classes are represented, such as primary and secondary tillage,
cultivation, planting/seeding, harvesting, irrigation, fertilization, and burning. Each individual
operation is simulated within the MANAGEMENT submodel as a series of physical
processes. Those processes include 1) soil mass manipulation (changes in aggregate size
distribution, soil porosity, mixing soil and residue by depth, and soil layer inversion); 2)
surface modification (creation or destruction of ridges and/or dikes that form oriented surface
roughness, changes in surface random roughness, and destruction of surface crusts); 3)
biomass manipulation (burying and resurfacing residue, cutting standing residue, flattening
standing residue, killing live crop biomass, and biomass removal); and 4) soil amendments
(residue addition, planting, and irrigation).

Erosion Processes Simulated

The EROSION submodel (Hagen, 1995) decides if erosion can occur based on the current
soil surface roughness (oriented and random), flat and standing biomass, aggregate size
distribution, crust and rock cover, loose erodible material on a crust, and soil surface wetness.
If the maximum daily wind speed reaches 8 m/s at 10m and snow depth is less than 20mm,
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WEPS INTRODUCTION: OVERVIEW OF WEPS 1.9

the surface condition is evaluated on a sub-hourly basis to determine if erosion can occur.
The EROSION submodel simulation performs the following functions: 1) calculates friction
velocities based on the aerodynamic roughness of the surface, 2) calculates static threshold
friction velocities, 3) computes soil loss/deposition within each grid cell, and 4) updates soil
surface variables to reflect changes in soil surface "state" caused by erosion.

Summary Comparison of WEPS and WEQ

Users of wind erosion prediction technology encounter a wide range of challenging
environmental problems that require solutions. WEQ was unable to meet some of these
needs. After extensive consultations with users, the WEPS structure was designed with the
capabilities to meet the needs identified. As such, WEPS represents new technology and is
not merely an improvement and recoding of WEQ technology. Also, WEPS contains many
simplifications to maintain reasonable computation times. Because many users are familiar
with WEQ, a brief comparison of WEPS and WEQ follows to facilitate understanding of
WEPS modeling techniques.

WEQ predicts average erosion along line-transects across the field, whereas WEPS treats the
field as two-dimensional. The WEPS EROSION submodel simulates soil loss/deposition for
grid areas over the entire simulation region. This feature allows users a more detailed, two-
dimensional view of the erosion process by displaying the area of deposition within the
simulation region.

WEQ predicts only long-term, average, soil loss. WEPS calculates on a daily basis and allows
users to specify the output intervals. Thus, users can obtain outputs ranging from single
storms to multiple years. By simulating for multiple years, the probability of various amounts
of erosion during any period of a rotation also can be determined.

The largest contrast between the two technologies is that WEPS simulates a wide range of
processes to describe field surface conditions and wind erosion, whereas WEQ depends on
users to input correct estimates of the field surface conditions. Erosion, unfortunately does
not vary linearly with residue cover and other temporal field conditions. Therefore, simply
specifying average field conditions as inputs likely will not yield the best estimates of long-
term average erosion.

The WEQ contains no feedback loop that modifies the field in response to weather or erosion.
In WEPS, the driving forces of weather cause surface temporal properties of the field to
change. Thus, in a year with high rainfall, the field soil roughness may be reduced below
average, whereas above average biomass production prevents erosion. In a drought year
however, biomass and aggregate size may both be below average, but tillage ridges may then
be the primary control against soil erosion.

Various modeling techniques are used to simulate processes in WEPS. The WEATHER
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submodel generates stochastic simulated weather variables. Mechanistic and statistical
relationships are used to represent processes in the other submodels. But, a structured design
methodology was used in the development of WEPS. First, the major wind erosion
processes, such as emission, abrasion, and trapping, were identified. Next, the individual
temporal soil and biomass properties that affect the wind erosion processes were selected.
Then, WEPS submodels were designed to simulate the general processes that control both
the surface temporal properties and the erosion processes. Finally, parameters from the
databases were used to make the simulation of various processes unique for specific soil,
crop, and management actions.

Implementation

The current WEPS model is coded in FORTRAN conforming to the ANSI FORTRAN 77
and Fortran 95 standard. The coding guidelines used, with some minor modifications for
WEPS, are outlined in the "Water Erosion Prediction Project (WEPP) Fortran-77 Coding
Convention" (Carey et al., 1989). The model can be run in a Windows, Unix, or Linux
environment. WEPS science code and implementation is documented fully in the WEPS
Technical Description (Hagen et al., 1995a).

WEPS Updates

The WEPS model is continually being improved with periodic updates. The USDA-ARS
Wind Erosion Research Unit (WERU) has established several means for obtaining the latest
release of the WEPS model, databases, documents, and other related information as they
become available.

For users with Internet access, WERU has established a World Wide Web site. The URL for
WEPS downloads is: http.//weru.ksu.edu/weps. This site contains all the information on
WEPS.  Specific WEPS information also can be obtained through E-Mail at:
weps@weru.ksu.edu .

Users without Internet access can obtain WEPS update information by contacting:

USDA-ARS, NPA

Wind Erosion Research Unit
1515 College Avenue
Manhattan, KS 66502

Phone: 785-537-5559
FAX: 785-537-5507
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Quick Start for WEPS 1.0

WEPS is a comprehensive wind erosion model with many options for inputs and outputs. For
basic simulations however, WEPS is simple to operate. The following quick start guide will
describe how to make a simple simulation run. To learn the more detailed features of WEPS,
see the WEPS User Manual.

To start WEPS, double left click on the Weps1.0 icon on the computer screen ‘desktop’ .

Note: the NRCS standard is to start WEPS from the ‘Start Menu’ (e.g.,
“Start>Programs>USDA Applications>WEPS>WEPS 1.0”). The WEPS 1.0 main screenwill
then appear.

A Simple Simulation
For a simple simulation, only four types of information are entered on the main screen.

1. Describe the simulation field geometry by selecting the field dimensions and field
orientation in the panel labeled “Simulation Region Information”.
a. Type in the specific X-Length and Y-Length field dimensions.
b. Enter the specific field orientation (+45° max) relative to true north, in the
“Orientation” box.

2. Select a field location (for weather files).
a. In the panel labeled “Location Information”, use the mouse to select a State
and County from the drop down menus ¥ . The closest weather stations to
the center of the selected county will be loaded.

3. Select a soil.
a. In the bottom panel of the window, to the right of the button labeled ‘Soil’,
use the mouse to select a soil from the drop down “Template” menu [f] .

4. Select a management scenario.
a. In the bottom panel of the window labeled ‘MCREW’, use the mouse to
select a crop rotation from the drop down “Template” menu [{] .

Once these items are complete, click the ‘Run’ button & on the tool bar at the top of the
screen. You will be asked to enter a name for the simulation run and click ‘OK’. Once a run
name is entered, you will then see indicators that WEPS 1.0 is running. When the simulation
run is finished, the “WEPS Project Summary” screen will appear.
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WEPS Project Summary

The Project Summary displays user information, input parameter files, and basic soil loss
information by rotation year and the average annual for the total simulation. Soil loss output
in the Project Summary includes: Gross Loss, the average erosion within the field; Total, the
average total net loss from the field; Creep/Salt, the average creep plus saltation net loss from
the field; Suspension, the average suspension net loss from the field; and PM10, the average
net loss of particulate matter less than 10 microns in size from the field.

Exiting WEPS 1.0

To exit WEPS 1.0, click “Project” on the menu bar at the top of the main screen, then click
“Exit”. You will be asked if you want to save your project. You will also be asked to
confirm if you really want to exit WEPS 1.0.

Additional Information

WEPS has the capability for many simulation input options, including adding barriers and
specifying numerous management options. WEPS also can optionally produce very detailed
output to provide the user with a better understanding of what field conditions and
management situations cause soil loss by wind. Consult the WEPS 1.0 User Manual for
complete details. For further information regarding WEPS, contact:

USDA-ARS Wind Erosion Research Unit
1515 College Avenue
Manhattan, Kansas 66502

U.S.A.

Phone: 785-537-5559

E-mail: weps@weru.ksu.edu

Web: http://www.weru.ksu.edu/weps
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WEPS Interface Main Screen

Simulation Region
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Project Run \WiewOutput® Configuration Tools Help
DA xRE] 7] ‘ |~ Location
Simulation Simulation Run Information || Simulation Region Information Location information ﬁ Information
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Figure 2.1. Main screen of the Wind Erosion Prediction System.

The WEPS main screen (Fig. 2.1) should appear at the model startup. Each part of the main
screen is labeled in the Figure with regard to its function. A brief description of each part is
given below. More detailed descriptions oftheir functions and use follow later in this chapter.

o The Button Bar and Menu Bar are collectively referred to as Toolbars. The Menu
Bar provides the user with access to many of the operational functions of WEPS. The
Button Bar provides a shortcut way of executing some of the Menu Bar functions.

° The Simulation Run Information panel is used to enter customer information for
a simulation run, as well as information regarding the run length. The customer

information is for information only and is not critical to the operation of WEPS.

o The Simulation Region Information panel provides the physical dimensions (i.e.,
length and width or radius) and the orientation of the simulation field.
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° The Location Information panel is used to specify the location of the simulation
field. This information is used to assist in determining the climate and wind stations
selected for the simulation.

o The properties and placement of barriers on the field borders is entered in the Wind
Barrier Information panel.

° The Field View panel displays the physical dimensions and orientations of the field
and barriers. This panel is for information only and is not editable.

o User Notes can be entered in the lower right of the screen. These notes are retained
as part of the project and can be printed from the Output Summary form.

o Access to MCREW (Management/Crop Rotation Editor for WEPS) allows for the
selection, creation, and editing of management scenarios.

° The Soil panel is used to select and view the soil information for the simulation. Only
one soil is allowed for the WEPS simulation region.
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Toolbars

Menu Bar
Project Run ViewOutput Configuration Tools Help

The menu bar is the top line of the WEPS main screen. A description of each item on the
menu bar is given below.

Project
The ‘Project’ menu is a drop down list of various computer operations pertaining to WEPS
projects. The Project menu contains the following options:

> New - allows user to create a new project from scratch (Ctrl-N).

> Open... - allows user to open an existing project (Ctrl-O).

> Save - saves the currently displayed project to its current file name (Ctrl-S).

> Save As... - saves the currently displayed project under a different file name (Ctrl-A).
> Delete Project - opens a file chooser to delete a WEPS project (Ctrl-P).

> Delete Run - opens a file chooser to delete a WEPS run (Ctrl-D).

> Delete Management Rotation File - opens a file chooser to delete a WEPS
management file (Ctrl-M).

> Delete IFC Soil File - opens a file chooser to delete a WEPS soil file (Ctrl-L).

> Exit - exit the WEPS program (Ctrl-X).

Run

This allows the user to run WEPS using the current inputs specified on the WES main screen
or to restore inputs from previous WEPS Runs. The ‘Run’ menu on the WEPS Main Screen
displays the following options:

> ‘Make a WEPS Run’ - begin a WEPS simulation using the current selected inputs

(Ctrl-R).
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> ‘Make a Yield Calibration WEPS Run’ - begins a WEPS simulation running
WEPS in “yield calibration mode”. See section titled “Making a WEPS Run” for
more information on calibration runs (Ctrl-C).

> ‘Restore a WEPS Run’ - opens a list of previous WEPS runs to select and load the
inputs used in a previous WEPS run (Ctrl-E).

ViewQOutput
This menu allows the user to view output for the most recent (i.e., most current) WEPS run
and previous WEPS runs.

> ‘Most Recent Run’ - clicking on this menu item opens a list of output options.

. ‘Run Summary’ - displays a brief output summary for the most recent WEPS
run (Ctrl+Shift-S).

. ‘Crop Summary’ - displays a summary of yield parameters for the most
recent WEPS run (Ctrl+Shift-C).

. ‘Management Summary’ - displays a summary of management operations
for the most recent WEPS run (Ctrl+Shift-M).

. ‘Detailed Reports’ - displays a detailed output for the most recent WEPS run
(Ctrl+Shift-R).

. ‘Debugging Reports’ - displays a screen to view additional output files from

the most recent WEPS run (Ctrl+Shift-O).

> ‘Previous Run’ - clicking on this menu item opens the following list of output

options.

. ‘Run Summary’ - opens a brief output summary of a previous WEPS run
(Ctrl+Alt-S).

. ‘Crop Summary’ - opens a summary of yield parameters for a previous
WEPS run (Ctrl+Alt-C).

. ‘Management Summary’ - opens a summary of management operations for
a previous WEPS run (Ctr+Alt-M).

. ‘Detailed Reports’ - opens the detailed output for a previous WEPS run
(Ctrl+Alt-R).

. ‘Debugging Reports’ - displays a screen to view additional output files from

a previous WEPS run (Ctrl+Alt-O).

Configuration
The ‘Configuration’ menu currently has only one item, ‘Edit Configuration’, which brings
up a tabbed window with various configuration options for WEPS (CtrHAlIt+E).
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> ‘Executables’ - opens a tab that allows the user to select executable files and
command-line arguments (see Appendix ofthe WEPS User Manual for the command-
line argument definitions):

WindGen exe - enter the path and file name for the default Windgen
executable or click the folder icon 1 to display a file chooser.

WindGen cmd - enter the default Windgen command-line arguments (see
Appendix for argument list).

CliGen exe - enter the path and file name for the default Cligen executable or
click the folder icon [_] to display a file chooser.

CliGen cmd - enter the default Cligen command-line arguments (see Appendix
for argument list).

WEPS exe - enter the path and file name for the default WEPS executable or
click the folder icon [_] to display a file chooser.

WEPS cmd - enter the default WEPS command-line arguments (see Appendix
for argument list).

WEPS Cal. cmd - enter the command-line arguments to be used for a yield
calibration run (see Appendix for argument list).

> ‘Directories’ - opens a tab that allows the user to select the directories used for
templates, skeleton files, databases, and projects by entering the path or clicking the
folder icon 1 to display a file chooser:

Man Template - default directory for the management templates.

Man Skeleton - default directory for the management skeleton files.

Man Op DB - default directory for the management operation database files.
Crop DB - default directory for the crop database files.

MCREW Dir - default directory for MCREW configuration files.

Soil DB - either the default directory for “ifc” soil database files or the name
of'a SSURGO Microsoft Access database file, including the path. If an “ifc”
directory is entered, the ‘Soil DB spec’ field below should be left blank.
Soil DB spec - the JDBC:OBDC driver specification for accessing SSURGO
soil data in a Microsoft Access database file. This field should be left blank
if the “Soil DB” field specifies a directory containing “ifc” soil files.
Projects Dir - default directory for WEPS projects.

MCREW config - default directory for MCREW configuration file.
MCREW Data Config. - default file for MCREW configuration parameters.

> ‘Output’ - opens a tab that allows the user to set the following output options:

User Manual

Reporting period for detailed submodel reports.
Flags for submodel reports, which give model developers and advanced users
more detailed output than is available through the interface. See the Appendix
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for flag numbers to set for submodel reports.

> ‘Email’ - opens email configuration settings:

Sender Addr - enter the default email address of the sender.
SMTP Server - enter your mailhost SMTP server address.
Comments - default recipient for comments to WEPS developers.
Bugs - default recipient for a bug report.

> ‘Run’ - opens a tab with run options:

Run Length Mode - click a button to select a type of run length as either the
NRCS method (which specifies a fixed number of cycles and is required for
all “official” NRCS WEPS runs), use simulation run start and end dates on the
main screen, or specify the use of rotation cycles on the main screen.
Alternative weather files - click the check box next to the name of a weather
file type to use alternative weather files (e.g., measured wind data). The user
will then be able to enter the file name and path or browse for the file by
clicking the folder icon _1 on the main screen.

File(s) to delete after running a simulation - Enter the name(s) of files that
should be deleted after a simulation run. This is intended to reduce the
number of files in the run directory. A list of multiple files should be delimited
by commas or blank spaces.

> ‘Miscellaneous’ - opens a tab that allows the user to set the following:

User Manual

Display either Metric or English units on WEPS screens.

Enter the number of time steps used for the daily distribution of simulated
wind speed.

Check box to display the latitude and longitude fields in the ‘Location
Information’ panel on the Main screen. Un-check the box to hide these
fields.

Check box to display the state and county fields in the ‘Location
Information’ panel on the Main screen. Un-check the box to hide these
fields.

Check box to display the elevation field in the ‘Location Information’ panel
on the Main screen. Un-check the box to hide this field.

Check box to display the ‘Use Map’ button in the ‘Location Information’
panel on the Main screen. Un-check the box to hide this button.

Check box to enable the full MCREW editing functionality in WEPS. Allows
additional editing functionality of MCREW. This should be disabled for
normal WEPS operation because of undesirable effects for WEPS operation.
Un-check the box to disable this functionality. When this functionality is
disabled, the MCREW File ‘Open’ and ‘Open Copy of Template’ menu
items are disabled.

Printed 7 February 2006



WEPS

INTERFACE REFERENCE: TOOLBARS 2.7

. Maximum search radius for the climate station choice lists (kilometers or
miles, depending upon the “Measurement Units” setting). The user usually
will want the nearest station to their simulation site. The user may want to
select a different station more typical of the climate for the field being
simulated if the nearest station doesn’t meet their criteria. An example ofnot
selecting the closest station might occur in mountainous areas where the
nearest station does not always typify the climate for the simulated field.

. Tooltip delays sets the delay time for the initial appearance of the tooltip and
for the dismissal of the tooltip box from the screen. The units are in milli-
seconds. To disable tooltip display, set the “Initial” value to 1000 (1 second)
and the “Dismiss” value to zero.

‘Formats’ - opens a tab that allows the user to set the following format option:
. Operation Date - click the down arrow ' to the right of the box displays a list
of available formats for the operation date.

At the bottom of the Configuration panel are three buttons:

>

Tools

OK - saves the changes for the current running instance of the user interface only and
closes the window.

Save - saves any changes made in the configuration window permanently to the
WEPS configuration file.

Help - opens general help for the configuration window.

This menu contain various tools available for use with WEPS, including:

>

‘Send Email’ - send email comments to WERU, providing the computer is connected
to the Internet and the email configuration options are properly configured. The user
can also attach current WEPS project and run files to the messages (Ctrl+Alt+S).

‘Display Wind Station’ - displays wind information for the selected WINDGEN
station including wind parameters by month. Clicking the down arrow to the right of
the station name ¥ displays a list of available wind stations from which to choose.
The assumed wind speed threshold (see discussion below) for the calculations (m/s)
and the station elevation (m) are also displayed. The following parameters are
displayed for each month (Ctrl+Alt+W).
. Winds > Threshold - the percentage of the time the wind is above the given
threshold. This parameter will give the user an indication of the percentage
of time winds are near or above erosive speeds and should only be used for
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general purposes. The actual threshold of wind erosion used in WEPS varies
with the surface conditions.

Energy - the erosive wind energy greater than the given threshold
(kJ/m2/day).

Monthly Percent - percentage of the annual erosive wind energy.
Preponderance - the prevalence of the prevailing wind erosion direction for
the month (maximum ratio of parallel to perpendicular erosion forces). A
preponderance value of 1.0 indicates no prevailing wind erosion direction.
A value of2.0 indicates a prevailing wind erosion direction, with wind erosion
forces twice as great parallel as perpendicular to prevailing wind erosion
direction.

Prevailing Wind Erosion Direction - displays the prevailing wind erosion
direction for the month.

Help

This menu contains help options for WEPS, including:

> ‘Help Topics’ - displays a window containing the WEPS online help system
(Ctr+-Alt+T).

> ‘About WEPS’ - displays the Build Date, Release Number, and Java Runtime

Version used for WEPS (Ctrl+Alt+A).

Button Bar

] | ==

BREREE

At the top of the main WEPS window (below the menu bar) is a series of buttons with icons,
designed to help the user in the operation of WEPS.

Project Operations
This button allows user to create a new WEPS project from scratch. This has the
same function as selecting ‘New’ under ‘Project’ on the menu bar.

= Thisbutton opens an existing WEPS project. This has the same function as selecting
‘Open’ under ‘Project’ on the menu bar.

User Manual
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This button saves the currently displayed WEPS project to its current file name. This
has the same function as selecting ‘Save’ under ‘Project’ on the menu bar.

Run and Help
¥  This ‘Run’ button begins a WEPS simulation run.

@ This ‘Reload’ button allows the user to “restore the inputs from a previous WEPS
run” into the main WEPS interface window.

@ This ‘Email’ button allows the user to email comments to WERU, along with the
contents of a WEPS project or

i send Emall to WES SRS ] =8l WEPS run, if desired. Clicking the
To: [weps-comments @weruksuedu | ‘Email’ button brmgs up a separate
From: [Enter your ernail address here ] .

Subject: [wEPS ] window (See leﬂ)
Attachment: | |
Enter your comments or questions here The user ShOllld enter thelr el’l’lall

address, if it has not been previously
set in the configuration panel, and a
short message. Click the appropriate
box at the bottom of the window to
select and attach a WEPS project
and/or WEPS run to your email. See
the ‘Interface Reference: Making a
| sena || cancet || attachmun || attachproject WEPS Run’ section in the User
Manual for a description of WEPS
projects and WEPS run files. If you
are connected to the Internet and the email options are properly set in the configuration
screen, clicking ‘Send’ will email the message to WERU, along with any attached files, so
that your inquiry can be answered.

"-? This ‘Question’ button opens the general help system for WEPS.
h? This ‘Context Help’ button provides help for a particular item on the WEPS screen.

Clicking the ‘Context Help’ button on the tool bar and then clicking on the item on
the screen for which help is desired brings up a help screen for that specific item.
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Describing the Field and Barriers

One of the first tasks in beginning a new simulation is to describe the simulated field and any
barriers that are present. This section describes the WEPS procedures for specifying the field

geometries and barrier properties.

Field View

The Field View panel (Fig. 2.2) is located in the center of the WEPS1.0 main screen. It is

Barriers not to scale q;

Uifn‘ua-?ﬂ

*-Lengm

Figure 2.2. Field View panel for a
rectangular field.

Barriers notto scale ﬂl\

AL A

“Lengin
Field shape approximate

Figure 2.3. Field View panel for a
circular field.

User Manual

designed to give the user a view of the field size,
shape, and orientation (green). The placement of any
barriers present is also displayed in red. A yellow bar
on the side of the field in the Field View panel
indicates which side of the field has been selected for
barrier placement using the radio button ® in the
Wind Barrier Information panel. This is useful for
selecting field barrier placement when the field is
oriented at angles close to 45 degrees. A red barrier
shaded with yellow, as shown for the south barrier in
Figure 2.2, indicates a selected barrier that has already
been placed on the field border. Note that if the ratio
of length to width of the field or barriers is too great
to display to scale, this will be indicated within the
panel, and an approximation of the field or barrier
shape will be displayed. This panel is for viewing only
and is not editable.

When a full, half, or quarter circle field is simulated
(Fig. 2.3), it is approximated within WEPS as a
square or rectangular field with an area equal to that
specified in the Simulation Region Information panel.
The Field View panel displays an approximate
inscribed a circle (or half or quarter) within the
simulated rectangular field When a non-rectangular
field is selected, the field described in the Simulation
Region Information panel has an area equal to that of
the simulated rectangular field.
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Simulation Run Information

Customer information for a simulation run is
entered by using the upper left panel of the
WEPS1.0 main screen (Fig. 2.4), which is labeled
‘Simulation Run Information’.

Simulation Run Information

Client Name (Lustin Fields

I
Farm Mo. |2 |
Tract No. |2 | . .
R 3 I The Client Name and as the Farm, Tract, and Field
et Number for the simulation run can be entered by
HRCS mode

typing the information in the appropriate boxes in
the panel. These four items (Client Name and
Farm, Tract, and Field No.) are for informational
, purposes only and do not affect the results of a
Information panel. WEPS simulation.

Figure 2.4. Simulation Run

The run-length mode can potentially affect results. Note that there are three options for run-
length mode. An ‘NRCS mode’ specification indicates that the number of cycles is fixed.
This option is locked for official NRCS field use. Other users can specify a simulation run
start date and end date or enter the number of management rotation cycles in the ‘Simulation
Run Information’ panel of the main screen. The length of run is controlled through the ‘Run’
tab on the ‘Configuration’ panel (see the discussion on ‘Configuration’ for more details).

Wind Barrier Information

The Wind Barrier Information panel (Fig. 2.5) is
used to add barriers to the field borders. Note that
® N |Shrubs wio leaves(1r... ¥ | WEPS1.0 only allows barriers on the borders of the

Wind Barrier Information

'§ |none v | field, not within the field. The barrier location is
(JE |none ¥ | | labeled for the side of the field on which the barrier
W | none v | is to be placed, such as ‘N’ for north, ‘S’ for south,
‘E’ for east, and ‘W’ for west. If the ficld is

| Edit Selected Barrier | rotated, the location is labeled for the direction

closest to one of the four cardinal directions. The
barrier type can be selected from the drop-down list
in the panel by clicking the down arrow '™ to the
Figure 2.5. Wind Barrier right of the barrier type to bring up the list of
Information panel. available barriers and clicking on the appropriate

barrier. Once a barrier type is selected, the barrier
properties may be viewed and edited by clicking the ‘Edit Selected Barrier’ button at the
bottom of the panel. This displays a separate panel where one may enter the barrier width,
height, and porosity in the appropriate spaces. Note that the area of the barrier is displayed
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but cannot be edited. If barrier properties are modified, it will be noted in the type list with
a ‘<mod>’ designation before the type name. To remove a barrier from the field, click the
radio button ® to select it (notice the barrier will be ‘highlighted” when selected), then select
the barrier type ‘None’ to remove it. To ‘deselect’ all barrier locations, click each enabled
radio button ® to the off = position. See the “WEPS How To Guide” for Barriers for
further explanations on how to use barriers within WEPS and how to modify the barrier
database. The Wind Barrier Information panel is not the best way to simulate the effects of
strip cropping, but it may be useful in strip cropping designs that include barriers along the
strips. See the “WEPS How To Guide” for Strip Cropping for a detailed description of
simulating strip cropping with WEPS.

Simulation Region Information

- - - ) The Simulation Region Information panel is shown
Simulation Region Information | iy Figure 2.6. To describe the simulation region,
the field dimensions are entered. For example, the

Shape |Rectangle R
i BRI d o | X-Length and Y-Length are entered for a rectangle.
) ' Note that the area of the region will be displayed.
Y-Length |2640.0 fl To orient the field, simply type in the angle in

Area 1600 ac

degrees of deviation from north for the north/south
Orientation |7.01 | = field border and click ‘Enter’. Note that the field
will only rotate in a range of +45 degrees. By
rotating and adjusting the field length and width, the
user should be able to obtain the desired field size
and orientation for a field.

Figure 2.6. Simulation Region
Information panel with rectangular
field selected.

Other field shapes can be specified by clicking the down arrow '™ to the right of the ‘Shape’
box to display a list of valid field shapes. Figure 2.7 illustrates the panel entry for a circular
field. To describe a circular field, either the radius
or the area of the field is specified. For simulation
purposes within WEPS, fields that are circles or
partial circles (i.e., half or quarter circle) are

Simulation Region information

Shape |Circle Ed e gt
Radius |1489 5 | it approximated as a square o'r rect‘angu ar '1 e W.It
an area equal to that specified in the Simulation
Region Information panel. Field shapes that can be
Area 1600 ac

selected include Rectangle, Square, Circle, Half
Orientation |7.0 = Circle VE (vertical east), Half Circle VW (vertical
west), Half Circle HS (horizontal south), Half
Circle HN (horizontal north), Quarter Circle NE
(northeast), Quarter Circle SE (southeast), Quarter
Circle SW (southwest), and quarter Circle NW

Figure 2.7. Simulation Region
Information panel with circular field
selected.
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(northeast). For a square, enter either the X-Length or the area. If area is entered, the field
side length will be calculated and displayed. For rectangular fields enter either the X-Length
and Y-Length or the area and one length. For circles or partial circles, enter the radius or the
area. Ifarea is entered, the radius is calculated and displayed.

Special shapes or configurations such as circles and strip cropping are further discussed under
the “Special Field Configurations” section of the chapter titled “Using WEPS for
Conservation Planning” in the WEPS User Manual. Strip cropping is further discussed in
detail in the “WEPS How To Guide” for Strip Cropping. The orientation of'tillage direction
is specified within the Management Crop Rotation Editor for WEPS (MCREW).
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Choosing a Location

Choosing a location within WEPS defines the physical location of the field to be simulated.
This location information is used within WEPS to select the weather stations (CLIGEN and
WINDGEN) to be used for the simulation.

Location information is entered through the rightmost

Lelme et res T panel of the main interface screen, labeled ‘Location
State |Kansas Y| Information’ (Fig. 2.8). Select the state and county of
County |Cheyenne ¥ /|| interest from the drop-down list by clicking the down
Longitude |101.73 | =W | arrow [¥] to the right of the state and county. The
Latitude [35.79 | ° [N centroid latitude and longitude coordinates of the
Elevation [3297.24 Tt county will automatically be displayed. The CLIGEN
CLIGEN Station 99.98 mi | and WINDGEN stations nearest to the center of the
|SAINT FRANCIS 4 ||| selected county will then be selected by the interface
WINDGEN Station 150 mi | and displayed. As an alternative, the longitude and
\GOODLAND /REWHER () 29 | v || latitude of the location can also be entered, which will
lm automatically display the state and county in which the

coordinates reside and select the nearest CLIGEN and
WINDGEN stations to that latitude and longitude.
Clicking the buttons to the right of the Longitude and
Latitude fields will toggle between the Western W and
Eastern[E| hemispheres for Longitude and the Northern [N| and Southern 8] hemispheres for
Latitude. Note that the default hemispheres are the Northern and Western hemispheres for
the United States. If the Southern hemisphere is desired, the user should select CLIGEN
stations and management files appropriate operation dates for this hemisphere. Once the
stations are displayed, the user can click on the down arrow [¥| next to the stations to bring
up a list of nearby stations from which to choose an alternative station if desired. The State
and County, as well as the Longitude and Latitude, fields are optional and can be added to
or removed from the interface through the ‘Miscellaneous’ tab of the ‘Configuration’ panel
(see the discussion on ‘Configuration’ for more details).

Figure 2.8. ‘Location
Information’ panel.

An alternative method to choosing a location in the United States is by using the Map Viewer.
Clicking on the ‘Use Map’ button (displayed via the configuration panel) displays the Map
Viewer with a map of the United States including state and county boundaries (Fig 2.9). The
map can be centered and ‘zoomed’ in or out by selecting the appropriate button at the bottom
of the screen and clicking within the map area. Clicking the check boxes at the left side of
the Map Viewer window will display the location of Climate stations or Wind stations.
Double clicking a location on the map will select the nearest CLIGEN and WINDGEN station
and close the map viewer. The map viewer is a convenient way to view all of the climate
stations within a state or region.
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£ Map Viewer

EBX

Longitude
-101.52077
Latitude
37.83666
State
Kansas
County
Kearny

[ climate Stations

Wind Stations

(@ Center () ZoomIn (' Zoom Out

Figure 2.9. WEPS Map Viewer with wind stations displayed.

Notes

Enter notes here

Figure 2.10. ‘Notes’ panel.

User Manual

The user may type in notes for the run using the ‘Notes’
panel (Fig. 2.10). Clicking the ‘Edit’ button opens a
window where notes may be entered and edited.
Clicking the ‘Clear’ button clears the notes. These
notes will be displayed and can also be edited within the
Project Summary output report after a WEPS run has
been completed. These notes are kept with the WEPS
run as a record of any sort the user desires.
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Choosing and Editing a Management Rotation

Management rotation scenarios for a simulation run can be selected or a rotation editor can
be opened by using the ‘MCREW?’ button on the left side of the bottom panel of the WEPS
main screen (Fig 2.11).

MCREW Tr_cotton
Soil MeGinty_hcA_85_F5L

Figure 2.11. Bottom panel of the WEPS main screen with the MCREW box at the top.

A management rotation for a WEPS simulation run can be selected from pre-generated
management files. Click the template folder [£] in the management box, which is located in
the bottom panel of the main screen (Fig. 2.11), and then select the management rotation
desired from the template directory. Once selected, the name of the management file will
appear in the panel. The user may also select management files stored in the current WEPS
project directory by clicking on the project folder [£]. Management rotation files in a WEPS
project are usually derivatives of those selected from the “Template” directory, with local
“project-specific” modifications. To open the Management/Crop Rotation Editor for WEPS

(MCREW), double click on the ‘MCREW’ button MCREwl , on the left side of the

management box. This will open the MCREW window (Fig. 2.12), which allows the user to
view, edit, and save management rotation information.

& MCREW {Management/Crop Rotation Editor for WEPS)
File Edit Confiyure Tools Help

‘D = 9 (i) %‘n, Qo R’? __? Q‘YearsinRutatiun:lz— ‘

Rotation : C:'Program Files\USDAWWEPSWEPS 1.0 {pre-release 16c)projects'Project 1.wpjKS_wheat_fallow.man

Crop Row/Ridge
Date or Dir.
(MMM dd, ¥¥) | Operation Name Residue Deg.)
May 01, 01 Wide—sweep plow (60 inch blade spacing) a

Jul 01, 01 Wide-sweep plow (60 inch blade spacing) a

Sep 01, 01 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing) a

Sep 0Z, 01 Drill - double disk openers (8 inch row spacing) wheat, winter, hard o

Jul 01, 0Z Harwest Small Grain (cutter bar)

Sep 01, 0Z Chi=zel plow (3 inch wide twisted pts) o

Figure 2.12. Management/Crop Rotation Editor for WEPS (MCREW) window.
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MCREW's principle purpose is to create/modify/construct management rotation files required
for making WEPS simulation runs. Although it is an integral component of the WEPS 1.0
interface, it can be used as a stand-alone program to edit management rotation files
independent of the WEPS interface and was designed to be configurable for uses outside of
WEPS. Much of MCREW's functionality, behavior, and visual appearance is controlled via
ASCII XML-based configuration files. Changing the appropriate configuration files allows
one to specify the structure and definition of the management/crop rotation file format and
control the user's ability to view and edit specific operation, and/or crop properties, etc.

MCREW is fundamentally a date-ordered list of management operations. This release of
MCREW provides the user with a tabular, row-oriented view of the operations and their
associated dates. In WEPS, a management operation is defined as any human-initiated
process, such as a tillage event, seeding, irrigation application, etc. Ifthe operation triggers
the WEPS model to start simulating the growth of a crop (or any other plant vegetation
supported with a crop database record containing the necessary vegetation growth
parameters), e.g., a planting/seeding/transplanting operation, then the name of that crop is
listed in the same row in the column next to the name of the operation.

Using MCREW

MCREW is designed to allow easy creation and editing of management rotation files for
WEPS. The MCREW screen consists of 5 major components:

1. Menu bar

File Edit Configure Tools Help
The menu bar consists of assorted menu options that provide access to MCREW’s functions.
Functions of the menu bar are discussed later in this document.

2. Button bar

O | = & | BB |%%| Q| O8] 7|

The Button toolbar consists primarily of buttons that provide quick access to some of
MCREW’s most common functions. Functions of the buttons are discussed later in this
document.
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3. Years in Rotation
Years in Rotation: |2

On the right of the button bar, the user may view and edit the number of years in a rotation
cycle.

4. Rotation

Rotation : SD_SpWheat-Fallow.man

This window displays the name and full path of the management rotation file that is loaded.
If the management rotation name is too large, a scroll bar is automatically provided so the
user can view the entire rotation name.

5. Table View

Crop Row/Ridge
Date or Dir.
(MMM dd, yy) Operation Name Residue {Deg.}
May 01, Ol Wide-sweep plow (&0 inch blade spacing) u]
Jul 01, 0Ol Wide-sweep plow (&0 inch blade spacing) a
Sep 01, O1 Dick harrow, tandem, inline (18 inch dia blades, 3 inch spacing) a
Sep 0F, O1 Drill - double disk openers (8 inch row spacing) wheat, winter, hard |0

Jul 01, 02 Harwest Small Grain {cutter bar)

Sep 01, OZ Chisel plow (3 inch wide twisted pts) a

The Table View displays the sequence of operations, with their associated dates and any crops
planted, in a tabular format. Spreadsheet-style editing functions are available to manipulate
the order, selection, and removal of operations and/or crops, etc. More details of the editing
functions of the Table View are given later in this section.

Opening and Saving MCREW files

In WEPS 1.0, there are two primary locations in which management rotation files exist:

1. In the “Management Templates™ directory.
This is the location in which complete or partial (single or multi-crop year)
management rotation files are kept. Files in this directory always show up on

the management rotation selection choice lists. Management rotation files to
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be used in WEPS projects are typically selected from previously built
management rotation files or they can be constructed from several partial
management rotation files located in this directory.

2. Within a “WEPS Projects” directory.

Any edited or viewed management rotation file used in a WEPS project run
is always located in that WEPS project’s directory. There can be more than
one management rotation file in a WEPS project. The current management
rotation file to be used when making a WEPS run is the one specified in the
“weps.run” file (e.g., the one listed in the “management” input field on the
WEPS main screen. Management rotation files ina WEPS project usually are
simply copies of those selected from the “Template” directory, with local
“project- or run-specific” modifications.

Menu Bar Functions

File

File | Edit Configure Tools H Oncethe MCREW window is open, rotation files can
—_——— = — be created from scratch and saved in the desired
N location, and/or other rotation files may be opened
Open Ctrl-0 for editing. The “File” menu allows access to the file
management functions for MCREW. It contains all
ofthe options listed here, with the common functions

Hew Ctrl-H

Open Copwy of Template Cil-T

Save CHES | (“New”, “Open”, and “Save”) also being available
Saveis Ctrl-n on the toolbar:

Save As Template Ctrl-L

Print Ctrl-F

Exit Ctrl-E

° New Ctrl-N
Opens an empty, unnamed rotation file.

o Open... Ctrl-O
Displays an “Open File” dialog box from which the user can select the desired
rotation file from those in the current project. This is not accessible if the
“Enable full MCREW editing functionality in WEPS” option is not enabled in
the “Miscellaneous” tab of the WEPS interface Configuration panel.

User Manual Printed 7 February 2006



WEPS

INTERFACE REFERENCE: MANAGEMENT 2.21

° Open Copy of Template Ctrl-T

o Save

Displays an “Open File” dialog box from which the user can select the desired
rotation file from the “Management Templates™ directory. A copy of the
selected file is then added to the current WEPS project and made available for
editing in MCREW. To edit a management file, the “Enable full MCREW
editing functionality in WEPS” option must be enabled in the “Miscellaneous”
tab of the WEPS interface Configuration panel.

Ctrl-S

Saves the current project’s rotation file being edited (in the current WEPS
project directory). The “saved” filename will become the selected
management file in the main WEPS interface screen upon exit of MCREW.

° Save As... Ctrl-A

Displays a “Save File...” dialog box from which the user can specify the
desired filename with which to save the rotation file for the current project
(the default location is in the current WEPS project directory). The “saved”
filename will become the selected management file in the main WEPS
interface screen upon exit of MCREW.

° Save As Template Ctrl-L

o Print

o Exit

User Manual

Displays a “Save File” dialog box from which the user can specify the desired
filename with which to save a copy of the currently edited rotation file into the
“Management Templates” directory. The original file is still the current file
being edited within MCREW.

Ctrl-P
Displays a print dialog box through which the MCREW table view can be
printed.

Ctrl-E

Exits MCREW. If MCREW finds that the rotation file has been modified and
not saved, it will display a popup message and ask if the user wants to save
it before leaving.
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Edit
Edit | Configure Tools A WEPS 1.0 management rotation file is a date-ordered
—- — — list of tillage/management operations. MCREW provides
Cut Rowis) Ctil-%  basic editing functionality to insert, delete, modify, and

Copy Row{s) Ctl- T change dates for those operations. In WEPS, each

operation is defined by a list of physical processes, such as

Paste Row(s) Ctrl-\f residue burial, soil inversion, flattening standing residue,
Delete Row(s) Ctrl-D creation of ridges, planting a crop, etc., which are

described to the model via one or more parameter values.

Sort by Date Ctrl-R
Insert Row Crl-| In its most basic form then, a WEPS management rotation

file can be viewed within MCREW via the table view.

Cycle Forward  Ctil-F
Cycle Backward Ctil-B The primary editing functions available are accessible via

the ‘Edit’ menu option. The table view editing functions
are:

Notes Crl-

Cut Row(s) Ctrl-X
Removes the currently selected operation row(s) from the rotation and stores
in a temporary buffer for possible pasting back into the rotation later.

Copy Row(s) Ctrl-C
Copies the selected operation row(s) from the rotation and stores in a
temporary buffer for possible future pasting back into the rotation.

Paste Row(s) Ctrl-V
Pastes the previously cut or copied operation row(s) above the selected
operation.

Delete Row(s) Ctrl-D
Deletes the selected operation row(s).

The “Cut”, “Copy”, and “Paste” buttons on the toolbar can also be used for these
operations.

Sort by Date Ctrl-R
Sorts the operations in ascending order by date. See “Management File Date
Adjustment Functions” section later in this chapter for alternate methods of
manipulating dates.
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° Insert Row Ctrl-1

Inserts a blank row above the selected row.

° Cycle Forward Ctrl-F

Causes the last year in the rotation to become the first year in the rotation,
while the other rotation years are incremented by one year. See “Management
File Date Adjustment Functions” section later in this chapter for alternate
methods of manipulating dates.

° Cycle Backward Ctrl-B
Causes the first year in the rotation to become the last year in the rotation,
while the other rotation years are decremented by one year. See
“Management File Date Adjustment Functions” section later in this chapter
for alternate methods of manipulating dates.

o Notes Ctrl-M

Displays the Management Field Notes, where the user may enter notes
regarding the management file. These notes are saved with the management
file and can be viewed by clicking the Notes Button or the ‘Edit’ menu item

‘Notes’.

Configure

Configure | Tools Help

Configuration
Column Options
Calibration Toggle Ciil-G

° Configuration

The Calibration Toggle function is the only option listed
that is currently implemented in this menu. The other
options are disabled. See “Make a Yield Calibration WEPS
Run” in the chapter titled “Making a WEPS Run” for
further explanations on the use of the Calibration Toggle
function.

Intended to display a “configuration” window. This is not functioning in the

current version.

° Column Options

Intended to display a window that allows the addition or removal of parameter
columns from the MCREW screen. This is not functioning in the current

version.
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o Calibration Toggle Ctrl-G
Toggles the calibrate yield option on and off. Instructions for making a
WEPS yield calibration run are given in the User Manual section “Making a
WEPS Run”.
Tools
Tools | Help
Send Email Ctrl+Shift-E
Comvert WEPS Management to HRCS XML format k
Comvert HRCS XML Management to WEPS format b
Update WEPS Management files b

The ‘Tools’ menu item provides access to tools and utilities related to the use of MCREW.

Send Email Ctrl + Shift-E
Provides a method to communicate with WEPS developers via email.

Convert WEPS Management to NRCS XML Format (this item has two options)
» select individual files
Converts a single WEPS management file to the NRCS standardized summary
management XML file format.

» select directory (recursively)
Converts multiple WEPS management files recursively in a single directory to
the NRCS standardized summary management XML file format.

Convert NRCS XML Management to WEPS Format (this item has two options)
» select individual files
Converts single NRCS standardized summary management XML format files
to the WEPS management file format.

» select directory (recursively)
Converts multiple NRCS standardized summary management XML format
files recursively to the WEPS management file format.
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o Update WEPS Management Files (this item has two options)
» select individual files
Updates individual WEPS management files with the most current crop and
operation database parameters.
» select directory (recursively)
Updates WEPS management files recursively with the most current crop and
operation database parameters.

Help

The ‘Help’ menu item displays help options about MCREW and includes:

File Edit Configure Tools |Help |

E|E|E| ﬂ|| Help Topics Cirl-H

ation : TX Wntrvwht Fallo Ahout MCREWY

° Help Topics Ctrl-H
Opens a window containing the MCREW online help system.

®  About MCREW

Displays the current version, build date, and other information about the
current version of MCREW.

Button Bar Functions

D Opens a blank MCREW screen. This has the same function as selecting ‘New’ under

‘File’ on the menu bar.

& Opensanexisting MCREW file. This has the same function as selecting ‘Open’ under

‘File’ on the menu bar.

E Saves the rotation file being edited to the current project. This has the same function

as selecting ‘Save’ under ‘File’ on the menu bar.

-:I% Cuts a row or rows of the management file and places into the clipboard. This has the

same function as selecting ‘Cut Row(s)’ under ‘Edit’ on the menu bar.
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N
)
=N

7

Copies a row or rows of the management file and places into the clipboard. This has

the same function as selecting ‘Copy Row(s)’ under ‘Edit’ on the menu bar.

Pastes a row or rows of the management file from the clipboard. This has the same

function as selecting ‘Paste Row(s)’ under ‘Edit’ on the menu bar.

Sorts the rows of the management operations into date order. This has the same

function as selecting ‘Sort by Date’ under ‘Edit’ on the menu bar.

Cycles the rotation year for the management operations forward. This has the same

function as selecting ‘Cycle Forward’ under ‘Edit’ on the menu bar.

Cycles the rotation year for the management operations backward. This has the same

function as selecting ‘Cycle Backward’ under ‘Edit’ on the menu bar.

E O B &£ @

Enables context-sensitive help. Click on this button, then click on any item on the

screen for help on that item.

Toggles the display of extra columns for yield calibration. When this option is on

=g

(columns displayed), a red border surrounds the button.

Opens the Management File Notes display, where the user may enter notes regarding

%

the management file. These notes are saved with the management file and can be
viewed by clicking the Notes Button or the ‘Edit’ menu item ‘Notes’.

J Saves the displayed data to the current file name and closes MCREW.

Editing by Using the Table View

Row and Cell Selection Functions

The mouse is currently the primary method used to "select" either a row and/or an individual
table cell. Ifa particular table cell cannot be directly edited within the cell, this is indicated
by a gray background, (e.g., Date, Operation Name, or Crop) and the row is selected
(indicated by the blue background in all cells within the row). The following figure shows an
example of a row selection after a left mouse click within the "Drill" operation row.

User Manual Printed 7 February 2006



WEPS INTERFACE REFERENCE: MANAGEMENT 2.27

Crop Row/Ridge
Date or Dir.
(MMM dd, ¥y) | Operation Name Residue {Deg.)
Mawy 01, 01 Wide-sweep plow (60 inch blade spacing) o

Jul 01, 01 Wide-sweep plow (60 inch blade spacing) o

Sep 01, 01 Disk harrow, tandem, inline (12 inch dia blades, 9 inch spacing) u]

Sep 0Z, 01 Drill - double disk openers (8 inch row spacing) wheat, winter, hard 0

Jul 01, 0z Harwvest Small Grain {(cutter bar)

Sep 01, 02 Chisel plow (2 inch wide twistad pts) s}

If the table cell can be directly edited on the table (indicated by a white background in the
table cell), then a left mouse button selection will select the individual cell and immediately
allow the user to manually edit the value in the cell. For example, left clicking in a “Tillage
Dir.” cell with a white background activates that cell for editing.

One can select multiple rows at one time by depressing and holding down the left mouse
button on the first row to be selected and dragging the mouse cursor over the additional
contiguous rows to also be selected. Release the left mouse button on the last row to be
selected. All selected rows will be highlighted with a blue background (see following figure
for example of multiple row selection).

Crop Row/Ridge
Date or Dir.
(MMM dd, vy)  Operation Name Residue {Deg.)
May 01, 01 Wide-sweep plow (60 inch blade spacing) o

AREL - (T Tk Wide-sweep plow (60 inch blade spacing) a

Sep 01, 0O1 Disk harrow, tandem, inline (12 inch dia blades, 2 inch A a

Sep 02, 01 Drill - double disk openers (& inch row spacing) wheat, winter, hard |0

Jul 01, 02 Harwvest Small Grain (cutter bar)

Sep 01, OF Chisel plow (3 inch wide twisted pts) u}

The user can append contiguous rows adjacent to a previously selected, row or multi-row
selection, by holding down the "shift" key and clicking the left mouse button on the last
desired contiguous row to append to the selection. This is similar to how Microsoft Windows
append selection works with the "shift" key depressed.

Similarly, one can append non-contiguous rows (or row) by holding down the "ctrl" key and
making an additional multi-row (or single row) selection similar to the original row or
multi-row selection (see following figure for example of non-contiguous row selection). As
many non-contiguous rows can be selected, as desired, via this method. Again this is similar
to how Microsoft Windows non-contiguous selection method works with the "ctrl" key
depressed.
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Crop Row/Ridge
Date or Dir.
(MMM dd, vy)  Operation Name Residue {Deg.)
May 01, 01 Wide-sweep plow (60 inch blade spacing) o

AGEIL (T Tk Wide-sweep plow (60 inch blade spacing) a

Sep 01, 0O1 Disk harrow, tandem, inline (12 inch dia blades, 2 inch A a

Sep 02, 01 Drill - double disk openers (& inch row spacing) wheat, winter, hard |0

Jul 01, 02 |Harvest Small Grain {outter bar) |

Sep 01, OF Chisel plow (3 inch wide twisted pts) o

Any row or multi-row selection can be de-selected and replaced by simply clicking the left
mouse button anywhere within the MCREW table display (with no keyboard keys pressed).

Row Editing Functions

Using the “Edit” menu, the user can cut, copy, paste, and delete rows. One can also insert
anew blank row (“Insert Row”) immediately above the currently selected row. In addition,
the user can press the right mouse menu button to display a popup menu that contains row
editing functions. The “Set Date” and "Adjust Date" options will be described under
“Management File Date Adjustment Functions”.

The contents of another (previously created) management file can also be inserted via the
"Insert Management File" option immediately above the currently selected row. The "File
Chooser" dialog will pop up, allowing the user to select the desired management file from
which to include all the operations and their associated dates into the current management file
being edited.

Management File Date Adjustment Functions

There are several date adjustment functions available in MCREW, in the "Edit" menu and the
icon toolbar. These operations are:

Sort by Date
Cycle Forward
Cycle Backward

The "Sort by Date" function sorts the management operations by ascending date order.

User Manual Printed 7 February 2006



WEPS INTERFACE REFERENCE: MANAGEMENT 2.29

Thus, the user can adjust/set the dates of management operations without having to worry
about whether they are in the correct sequential order at that time. When the user wants to
see the list of operations in the correct date-ordered format, they can simply select the "Sort
by Date" function from the toolbar icon or the "Edit" menu.

MCREW will not allow the user to save a WEPS management file without the operations
being listed in date order. The user is given the options to automatically sort them, if they are
not sorted during a management file save operation, or to go back to the editor and allow the
user to correct the problem(s) manually.

The "Cycle Forward" and "Cycle Backward" functions will rotate the "rotation year" of the
management operation dates forward or backward in increments of one year. For example,
a three-year management file rotation ‘cycled forward’ would change the operation dates in
the first year to the 2nd year, those in the 2nd year to the 3rd year and those in the 3rd year
to the 1st year. Thus, the crops grown and harvested in the first year would now occur in the
second year, etc. Likewise, a rotation ‘cycled backward’ would shift the rotation the opposite
direction, making the 2nd year operations occur in the first year, etc.

Date Column Editing Functions

Date Operation N Limited date editing functions are available by right clicking on
a cell in any column. Clicking the right mouse button while the

B Mav, 1 -Wide-sweepp . o
cursor is on a date column cell causes a date editing popup

1 Taal 1 Wido. cwaon

— Set Date - menu to appear that has additional date editing functions (see
| calendar Date t figure to the left). These functions allow the user to adjust
| ! dates for one row or all operation rows selected (highlighted in

Adjust Date . . .. .
M blue) simultaneously (single-row date editing operations are

Increment Year . . . .

made inaccessible and are greyed out if multiple rows are

| Decrement Year

selected). The top two items (above the line) are specific to

| Increment Month single rows, and if multiple rows are selected, these items will
Decrement Month be blanked

Increment by week
Decrement by week
Increment Day

Decrement Day
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[t Selecting the “Set Date” option will

1 Maw, 1 |[Wide-sweep plow (B0 inch hlade spacing

display a dialog box that allows the

1 Tul, 1 |Wide-sweep plow (60 inch blade spacing)

user to type in a specific date

1 gep, 1 |Diskhattow tandem inling M8 inch dis blades 9 ok

Z Bep, 1

(day/month/rotation year) for the

e TR

(o]

1 Bep, Z

Enter new date - format: dd/mminay

m] selected operation row (highlighted
| in blue). The figure to the left
shows an example of “Set Date”

01407101

| popup window.

| Ok || Cancel |

E Calendar,

<< |May | ==

Sun |Mon Tue |Wed| Thu | Fri | Sat |

= [:E:] Erd

B 7

20 N
2Fr 24

1
a

2
4

13 14 15

22 23
29 30

3
10
17
24
k)

4 &
11 12
19 14
29 26

3

| ox

| ‘ Cancel

Increment by years

@ Year
' Month
! Day

1 | @ Increment

oK

The “Calendar Date” option displays a popup
calendar to aid in adjusting dates. Double left
mouse clicking in a date cell, displays the popup
calendar as well. This calendar window allows the
user to select the desired date. The calendar allows
the user to increment (>>) or decrement (<<) the
month and year values if desired. Then the day of
the operation within that month/year can be
selected. The user can either double right mouse
click on the day value or click on the "OK" button
to accept the specified date (see the figure to the
left). The “Calendar Date” function is only
applicable when a single operation row is selected.

&l The "Adjust Date" function is available
L4l from this menu, but year, month, week, and
day increment and decrement functions are
also available. They apply to all dates in the

) Decrement rows that are selected. The user can adjust
the operation dates on the selected rows.

Selecting the "Adjust Date" option will

cancel display a dialog box allowing the user to

adjust the operation dates in the selected

rows by a specified = number of days,

months, or years (see figure to the left). Additional menu options are also available to
increment (increase) or decrement (decrease) the dates of selected rows by a day, week,
month, or year.
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Operation Column Editing Functions

| Operation Name | gperation drill down screen Editing functions for the Operation column are
[ \iids-swaep piow @ MtdiChange Operation displayed by right clicking within the column (see
Wiide-sweep plow (7 Set Date figure to the left). Clicking on one of the functions
Disk harrow, tander| Adjust Date available will apply to the function to the
Drill - double disk of Insert Row highlighted row(s). The top two items above the
Harvest Small Grair| InSert Management File line (‘Operation drill down screen’ and
Chisel plow (3 inch E:“WR’“R‘:::(’S} ‘Add/Change Operation’) are specific to single

SR rows however, and if multiple rows are selected,

Delete Rowis) these items will b§ di_sabled. _The operation drill-
down screen function is described next.

A new operation can be added to a blank line, or a different operation can be selected to
replace an existing operation. This is accomplished by double clicking the left mouse button
with the mouse cursor in an operation cell. This action will display the "File Chooser" dialog.
It allows the user to select a management operation record from within the dialog window.
The user can also access this "File Chooser" dialog from the "Add/Change Operation" menu
option via the right mouse menu (described earlier under “Row Editing Functions™). Other
operation column functions allow the user the option of setting or adjusting the date of the
operation or inserting a blank row to be filled by the user. The user can also insert an entire
management file, which is useful in building multiple crop/year rotations. Finally, there are
functions that allow the user to cut, copy, paste, and delete a row or multiple rows.

Crop Column Editing Functions

Editing functions for the Crop column are displayed by

Crop Crop drill down screen K L. .
: right clicking within the column (see figure to the left).

AddiChange C

o Clicking on one of the functions available will apply to the
sgthats function to the highlighted row(s). The top two items
Adjust Date

(above the line) are specific to single rows however, and if
multiple rows are selected, these items will be blanked. The
Crop drill-down screen function is described next.

wheat | Insert Row

Insert Management File

Cut Rowi(s)
UL AL A Crop can be specified for planting (and subsequent
Fes i ) harvest) only for operations that contain the

LElE B, "planting/seeding" process. Those that have this process

defined will either display the name of the crop to be
planted in the "crop" column or display the string "no crop", signifying that no crop is to be
planted or it hasn't yet been selected by the user. A crop can be added or an existing crop can
be replaced by double clicking the left mouse button with the cursor in a crop cell. This
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action will pop up the "File Chooser" dialog. It allows the user to select a crop record from
within the dialog window. The user can also access this "File Chooser" dialog from the
"Add/Change Crop" menu option via the right mouse menu (described earlier under “Row
Editing Functions™). Other crop column functions allow the user the option of setting or
adjusting the date of the operation or inserting a blank row to be filled by the user. The user
can also insert an entire management file, which is useful in building multiple crop/year
rotations. Finally, there are functions that allow the user to cut, copy, paste, and delete a row
or multiple rows.

Operation and Crop Dialog Drill-Down Screens

= Operation Dialog - Display operation, group and process parameters

o] @) e Kl

Operation Nam... Drill - double disk openers (8 inch row spacing)

Date: |02/09/01 Operation Parameters: O D1:Direction and Speed
Groups and Processes List : I_Jarameter ;_\Ialue — I_.Inrls - :
Speed 5.0 mph i
01:Tillage Direction fram Morth i] Deg. I
01:Break Crust Standard Speed 50 mph |

02:Random Roughness from tool
05:Ridges and Dikes
11:Agaregate Crushing

12:Soil Loosening

13:Laver Mixing

hipirnim Sheed rmnh

| D

Groups Parameters G 01:Tillage

24:Flatten Standing Biomass _If_a[a_meter_ -U_a_lug_ A I_.I_nils 1=
25:Bury Biomass Actual Depth 2.50 in i
26:Re surface Biomass ~ " =
Intensi 0.4 fraction -

34:Change Standing Biomass Fall Rate ty -
03:Crop Name Area Affected 075 fraction =
P 51:Seeding Configuration N7z 7] [»]

Process Parameters P 05:Ridges and Dikes

Parameter | Value Units | =~
Ridge Flag [Ridoes SetBased... v || il
Ridae Height 1.0 in -
Ridge Spacing 80 in

L«

- ..::.:.l T»]

1| [

Figure 2.13. Example Operation Dialog drill-down screen.

Both the MCREW Operation and Crop columns have a "drill-down" function available that
allows the user to display a popup screen that makes many of the specific operation or crop
parameter values viewable or editable. The operation parameters specify how WEPS
operations simulate soil and biomass properties that influence wind erosion. Similarly, the
crop parameters specify how WEPS simulates crop planting, growth, and harvest, as well
as residue decomposition. The specific content of these screens depends upon both the type
of crop or operation and specific XML-format configuration files. The configuration files
describe which parameters are viewable or hidden to the user and, if viewable, whether or not
they are editable by the user. In addition, for each parameter that is displayed, the prompt
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information for the parameter is described in these XML-format files. Examples of Operation
and Crop Dialog drill-down screens are shown in Figures 2.13 and 2.15.

& Crop Dialog - Displays crop parameters g]

B concet| @

Crop Hame : wheat, winter, hard ‘

FSize r Cold rHan.fest r Decomposition r Calibration r Crop Notes |

Shoot [ Growth I Geometry [ Partitioning |

" Parameter Value Units

[Crop maturity measurement method [Crop Matures in Heat Units shown |+ |

Drays to maturity 270 days

Heat units to maturity 1800.0 degree © day

Heat unitindex at start of senescence 0.s fraction

Minimurm temperature for plant growth 0.0 degree

Ciptimum temperature for plant growth 250 degree

Figure 2.14. Example Crop Dialog drill-down screen.

The drill-down functions are cell specific and are available only when a single operation row
is selected. The Operation drill-down screen is accessible if the selected cell is in the
operation column (identified by the red rectangular box around it) and a Crop drill-down
screen is accessible if the selected cell is in the crop column.

Definitions and ranges for specific crop parameters are available in the WEPS How To Guide,
“Crop Database Record Development”. Definitions and ranges for specific operation
parameters are also available in the WEPS How To Guide, “Management Operation
Database Record Development”. These guides also provide guidelines for determining
parameters for crops not listed in the crop or operation databases.
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Choosing a Soil

A soil for a simulation run is selected by using the ‘Soil” box on the right side of the bottom
panel of the WEPS1.0 main screen (Fig. 2.15).

MCREW Tr_cotton
Soil MeGinty_hcA_85_F5L

Figure 2.15. Bottom panel of the WEPS main screen with the Soil box on the bottom.

A soil for a WEPS simulation run is typically selected from a list of soils contained in the
NRCS Soil Survey Geographic (SSURGO) database file. This is done by clicking the
‘Template’ folder | ] to the left of the soil name.

® Select SSURGO Soil =3 Clicking on the ‘Template’ folder

[ cancen | setect| 7 | N2 opens a window titled
7] ‘Select SSURGO Soil’ (Fig. 2.16).

© I 55URGO Soil Survey Area = .
© [ AKE12 - Copper River Area, Alaska 2] Nav1gate through the database tree
& [ AKE48 - Gulkana River Area, Alaska t f d th 1
® I FL113 - Santa Rosa County, Florida Y n € So1 Survey arca (Or
@ [ FL115- Sarasata County, Florida county) desired' Navigation iS
@ [T MN113 - Polk County, Minnesota . . ‘ ,
@ [CJ MTEO0 - Glacier County Area and Part of Pondera County, Mantana performed by Chcklng on the key
©- 7 AB - ADEL-BABE COMPLEX, HILLY .
© [ AF - ADEL-FIFER ASSOCIATION, HILLY SymbOI & to open the dlSplay to the
P2 AL=ADECHANSON COMPLEX, HILLY next level of the tree. To close a
® [ Ac - ABSHER COMPLEX : . ,
@ [CJ Ad- ADEL LOAM, 0 TO 4 PERCENT SLOPES level of the tree, click the key
[ o0 - ADEL .
[ 0. BaBB symbol ¥ to close. The soil files
0 1-eaPo are listed according to the soil map
© 7 A - ADEL LOAM, 4 TO 10 PERCENT SLOPES . .
& [ Ag - ARNEGARD LOAM, 0 TO 2 PERCENT SLOPES unit SymbOL map unit name, surface
® [ Ah - ARNEGARD LOAM, 2 TO 8 PERCENT SLOPES | Iz texture, and local phase. Selecting
§

a soil then displays its components
and the percentage that each
component contributes to the map
unit. Click a soil component to highlight it and click the ‘Select’ button | seect| at the top of
the screen (or double click the component with the left mouse button). This action converts
the soil from the SSURGO database to a WEPS soil file format (with an ‘ifc’ extension) and
returns the user to the main screen. The loaded soil file name will appear in the soil box

window. Clicking the ‘Cancel’ | Cancel [ button in the ‘Select SSURGO Soil’ window aborts

the selection of a new soil. The ‘Question’ button ¥ opens the general help system for
WEPS. The ‘Context Help’ button &2 provides help for a particular item on the toolbar of

Figure 2.16. The ‘Select SSURGO Soil” window.
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the ‘Select SSURGO Soil’ screen. Clicking the ‘Context Help’ button and then clicking on
an item on the toolbar displays a help screen for that item.

Soils that have been previously loaded to projects or modified and saved to another name can
be opened by clicking on the ‘Project’ folder . This will open a window in which the user
can select the desired soil or type in the soil file name.

Users have the option to view the parameters for the soil file displayed in the soil box by
clicking on the button labeled ‘Seil’, on the left side of the soil box. This will open the WEPS
Soil User Interface screen (Fig. 2.17).

@ WEPS SOIL WEPS Soil Layers C:\usr\jtyworkwepsiweps1.install\projectsistrip.wpj\San_Luis_Se_100_SL.ifc
File Edit Wiew Help

EICIREEE] 7 el

Soil ldentification

State Soil Survey Area Mame Soil Survey ID Map Unit Symbol | ComponentMName | Component Percent Sail Order Local Fhase
do [co 5 100 Aridisols DRAIMED

4 ¢ % B T

Soil Surface Properties & Depth Restrictions

Soil Crust Loose Material on Crust Roughness Ridge Soil Alhedo
Thickness Density Stability Fraction Mass Cover Fraction Random Orientation Height Spacing Wiidth Dry Sl
mm Moimr3 In{ko) mt2im*2 kgim™2 mr2im*2 mm degrees mm mm mm m

0070 1,726 2.650 0.000 0.000 0.000 4.000 0.000 0.000 10,000 10,000 0.230 0.010
N ] [»

Soil Layer Properties

Mineral Fractions Sand Fractions

Thickness Organic Matter Sand Silt Clay Rack Very Coarse Coarse Medium Fine Very Fine Bulk De|

Fragments et
mrn kasky kofka mA3imA3 koikg of total sand My
1 [ Jooors 0658 0181 0150 0.000 0.043 0141 0175 0198 0104 1.350 1
2 4680 0.0025 0.340 0.370 0.280 0.000 0.0z 0.042 0.059 0108 0102 1.250 1)
3 (910 000245 0.960 0.015 0.025 0.260 0.007 0.131 0.372 0378 0072 1.400 1
4] I [»

The user may enter notes here.

The Soil user interface may also generate notes describing specifis parameters that were adjusted because of out of range values and lists the old and new values as seen helow.

hﬁAggregale geometric mean diameter (mm) adjusted: old value 194 4168 new value 30.0

Figure 2.17. WEPS Soil User Interface screen.

Many soil properties that affect soil wind erodibility vary with time as a result of weather and
management. The parameters displayed in the Soil User Interface only represent the initial
soil conditions and properties that exist prior to the first day of simulation. Beginning with
the first day of simulation, the soil parameters change in response to weather and management
conditions.

Soil properties greatly affect the erodibility of a field surface directly through their effects on
such things as roughness and aggregate size distribution. The soil properties also affect
erodibility indirectly through their effects on soil hydrology and plant growth. The Soil User
Interface allows the user to view, edit (disabled for NRCS), and save the initial soil
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information under a new file name for the project. Users typically are discouraged from
editing parameters derived from a SSURGO database file unless the user has specific
knowledge of the parameter and more suitable values. A more detailed description of the soil
parameters required by WEPS, as well as directions for obtaining a SSURGO database file
for WEPS use, are found in Appendix 2 of the WEPS User Manual.

Users whose soils are not contained in a SSURGO database can create their own soil file by
opening a new file and entering the appropriate parameters. It is recommended that in this
case, the user enter the minimum set of parameters and let the Soil User Interface generate
all parameter fields. The generation function is described under the Menu Bar function
“View”, later in this chapter. Again, if the user has specific knowledge of the parameter and
more suitable values, they may edit that value. As an alternative, the user may wish to find
an existing soil file within a SSURGO database with properties similar to the soil they want
to simulate with WEPS and edit any parameters that may differ.

The various functions of the WEPS Soil User Interface are described next. More detailed
definitions of soil parameters and a description of how to download a SSURGO database and
import it into WEPS are available in Appendix 2 of the WEPS User Manual.

Menu Bar Functions
The menu bar provides the following options:

File
This displays a drop-down list of various file options.

° New Ctrl-N
Opens an empty, unnamed soil screen.

o Open... Ctrl-O
Displays an “Open a Soil File” dialog box from which the user can select a
soil (ifc) file from those in the current project.

° Open Local BD Ctrl-L
Opens the “Select SSURGO Soil” window (Fig. 2.16) to select a soil from a
local database residing on your computer.

° Open Remote DB  Ctrl-R

Intended to access a remote database on the internet. This function is not
currently working.
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° Save Ctrl-S
Saves the current file.

° Save As... Ctrl-A
Saves the current soil file to a new name.

° Print Ctrl-P
Opens a print dialog window to allow printing the soil file.

° Exit Alt-F4
Exits the soil interface.

Edit
This menu displays a drop-down list of various layer editing functions.

° Cut Layer Ctrl-X
Cuts a soil layer or layers and places it into the clipboard. The layer(s)
(contiguous only) must be first selected by dragging the mouse while holding
the left mouse button.

° Copy Layer Citrl-C
Copies a soil layer or layers and places it into the clipboard. The layer(s)
(contiguous only) must be first selected by dragging the mouse while holding
the left mouse button.

° Paste Before Layer Ctrl-B
Pastes a soil layer or layers from the clipboard before the highlighted row.

o Paste After Layer Ctrl-V
Pastes a soil layer f or layers from the clipboard after the highlighted row.

The edit functions for layers are also available by highlighting a row or set of contiguous rows
then right clicking within the selected row(s) to display the edit functions.

View

This displays options for changing the parameters displayed in the Soil User Interface. Two
exclusive options are available, of which only one can be chosen. Click ‘All fields’ to display
on the Soil User Interface screen all the fields required by WEPS. Or, click ‘Minimum
fields’ to display only the minimum input parameters required by the Soil User Interface. The
minimum parameters displayed when the ‘Minimum fields’ box is checked are used by the
soil interface as inputs to estimate or generate the parameters required by WEPS. These
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generated parameters are displayed when the ‘All fields’ box is checked. Any parameters
that were adjusted because of out-of-range values, as well as the old and new values, are
displayed in the Notes table at the bottom of the Soil User Interface screen.

Help
This menu displays a drop down list of help options.

° Help Topics Ctrl-H
Opens a window containing the Soil User Interface online help system.

° About Soil

Displays the current version of the Soil User Interface.
Button Bar Functions
The button bar provides a shortcut to some of the menu items.

& Opens an existing soil file. This has the same function as selecting ‘Open’ under

‘File’ on the menu bar.

[  Saves the soil file being edited to the current project. This has the same function as
selecting ‘Save’ under ‘File’ on the menu bar.

-:I% Cuts the row or rows of the soil file and places into the clipboard. This has the same

function as selecting ‘Cut Layer’ under ‘Edit’ on the menu bar.

7

Copies a row or rows of the soil file and places into the clipboard. This has the same

function as selecting ‘Copy Layer’ under ‘Edit’ on the menu bar.

Pastes a row or rows of the soil file from the clipboard to a row above the currently

selected row. This has the same function as selecting ‘Paste Before Layer’ under
‘Edit’ on the menu bar.

% Prints the soil properties currently displayed.

? Opens the general help system for the Soil User Interface.
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h!'? Enables context-sensitive help. Click on this button, then on any item of the screen,

for help on that item.

J Saves the currently displayed data and closes the Soil Users Interface.

The Soil User Interface displays data in four tables. The Soil Identification table provides
information regarding the soil identification, location, and classification. The Soil
Identification parameters are not critical to the operation of WEPS and are used for
identification purposes only. The Soil Surface Properties & Depth Restrictions table provides
information pertaining to the configuration of the soil surface in terms of crusts, roughness,
albedo, slope, and rock cover. It also contains the depth to root and water restrictive layers.
The Soil Layer Properties table contains soil properties by layer or horizon. At the bottom
ofthe screen is the Soil Notes table. The user may enter any notes pertaining to the soil file.
These notes are appended to the bottom of the Soil file. The Soil Notes may also contain
notes generated by the interface. These generated notes specify parameters that were
adjusted because of out-of-range values, and lists the old and new values. The notes are not
critical to the operation of WEPS and are used for information purposes only.

Downloading Soil Data

This section describes how to download soil data from the NRCS Soil Data Mart and how
to extract it for use within WEPS. A Microsoft Access database is available for importing
the data in the export file. You must have Microsoft Access 97 or later installed on your PC.

Soil data for NRCS and most other users in the US, is currently available for download from
the NRCS Soil Data Mart at: http://soildatamart.nrcs.usda.gov/ . Soil survey data that is
exported from the Soil Data Mart is in what is referred to as “SSURGO” (Soil Survey
Geographic) format. To obtain soil data for a Soil Survey Area of interest, go to the Soil
Data Mart and click ‘Select State’ at the top of the Soil Data Mart screen. Select the desired
state then click ‘Select Survey Area’ or ‘Select County’. Select the soil survey area, then
click ‘Download Data’. On the download screen select ‘Tabular Data Only’, select the
version of Microsoft Access on your computer, and enter your e-mail address, then click
‘Submit Request’. You will see a message stating “Your request has been logged. At a later
time you will receive an e-mail with a link to download the export file. The format of an
export file name is: soil ssasymbol.zip, where ssasymbol is the soil survey symbol of the
corresponding soil survey area.

After the export file has been copied to your PC, it must be unzipped by using either WinZip
or a similar program. For additional information, please see the file named README.txt in
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the root directory that is created by unzipping the export file. For additional soil survey areas,
each zip file should be copied and unzipped into individual directories. When an export file
is unzipped, the following directory hierarchy is produced in the directory to which the export
file was unzipped:

\spatial
\tabular

The top-level directory contains the following files:

soil metadata ssasymbol.txt - a Federal Geographic Data Committee (FGDC) metadata file
in plain ASCII format.

soil metadata ssasymbol.xml - the same FGDC metadata file in XML format.
readme.txt - a text file containing additional information.

The root directory will also contain a zipped, empty MS Access SSURGO template database,
if one was requested as part of the download. The non-extension part of the zipped template
database file name varies, but if one was included, it will be the only file in the top-level
directory with an extension of "zip". This file should be unzipped as well.

The directory "tabular" contains any tabular data that was requested. The directory "spatial”
contains any spatial data that was requested. Note that spatial data is not required or
recommended (due to large file sizes) for WEPS. It is possible to request tabular data from
the Soil Data Mart without including the corresponding spatial data, and vice versa.

Tabular data is provided as a set of ASCII delimited files. Each file corresponds to a table
in the SSURGO 2.1 data model. The tabular data isn't particularly useful until it has been
imported into the MS Access SSURGO template database. Current Soil Data Mart
downloads include a template database. Ifatemplate database was not included in the export
file, you can download one from the following URL:

http://soildatamart.nrcs.usda.gov/templates.aspx

To import tabular data, load the template file into MS Access. A ‘SSURGO Import’ screen
will display, asking for the full path to the tabular data directory (Fig. 2.18). Type (or cut and
paste) the full path of the tabular directory and click ‘OK’. A list of database tables will
appear and a folder will be created in the top level directory. The folder will have the base
name (non-extension part) of the template name. At the same time, an MS Access database
file (*.mdb), which contains the data required for WEPS, will be created in the template
folder. To import more than one soil survey area into a single MS Access database, run the
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Import macro specifying the full path to the directory the SSURGO data was unzipped into.
Repeat the Import macro for each area desired. When done, save the template database with
the imported data to a new name (*.mdb).

Microsoft Access |._||E|rg|
File Edit Yiew Insert Format Records Tools Window Help

M- "SRV L

]
=15 SSURGO! Import  (Template Version 30)

Mote: This function imports the contents of a SSURGO export into this

database. The SSURGO export must be unzipped before it can be imported. The
directory inta which the export is unzipped should not contain data from a
previous SSURGO export. If it does, and you then import from that directory, the
import may fail due to encountering partial data from a previous export.

|C:\usr\jt\work\weps\soil\soil_ksmBQDDD\SuiI_kSDH\tabuIad

Enter the directary location where the files to be imported reside.  Enter both the
the letter of the drive and the fully qualified path to the directory on that drive. For
example "d:Mmpisoil_MTEZ7tabulart”. The closing backslash is optional.

ak Cancel

If you are new to thiz databasze. pleasze select the Reports tab of the Database
window and open the report titled "How to Understand and Use this Database".

]

S = ——— T

Figure 2.18. WEPS Soil User Interface screen.

The WEPS1.0 soil input file Version 1.0 extracts data from the following SSURGO data files
located in the \tabular directory:

chfrags.txt
chorizon.txt
chtexgrp.txt
comp.txt
crstrcts.txt
legend.txt
mapunit.txt
muaggatt.txt
version.txt

If multiple soil survey areas are imported into a single MS Access database, the database may
become very large. To reduce the size of the Access database file, one may run the Export
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macro and delete the SSURGO data (*.txt) files created in the tabular directory that are not
listed above before importing into a template Access database.

Using SSURGO Data With WEPS

Within WEPS, open the "Configuration" window, then click the "Directories" tab. Fill out
the full path and SSURGO soil database file name (*.mdb) for "Seil DB" and close the
configuration window. Selecting the Soil Template folder [f] at the bottom of the main
WEPS screen will display the list of soil survey areas to choose from. Select the desired soil
survey area and select the soil map unit and component for the simulation run. If the
SSURGO database is not populated with data required by WEPS, you will get an error
message when selecting that soil. More detailed information on selecting soils, see the
“Interface Reference: Choosing a Soil” section of the WEPS User Manual.
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Making a WEPS Run

WEPS Projects

A "WEPS project" is a directory that can be thought of as a working area where WEPS
simulation runs are created and stored along with their outputs. A project stores all the
parameters for the current simulation run being prepared within the WEPS interface, as well
as any past WEPS simulation runs. For example, a particular project may represent a
directory for an individual farm under which all the simulation runs for each field and
management alternatives on that farm are stored. When a project is saved, all of the
information contained on the current interface screen is stored in the project directory.
Multiple WEPS projects can be created and given various names by the user. These
directories can also be managed (i.e., renamed, deleted, or moved) with a file manager such
as Windows Explorer (not provided with WEPS). One can also remove unnecessary WEPS
project and WEPS run directories from within the WEPS interface via the pertinent options
under the “Project” or “Run” menus. Note that known characters that are invalid in WEPS
file names include: \ / <> | ? * & “ ~ " °

All WEPS simulation run results are stored in subdirectories within a WEPS project
directory. A WEPS run subdirectory is created every time a simulation run is made. A
WEPS run subdirectory stores a copy of all input files used to make the simulation run,
together with the output files generated from those inputs. Thus, one is able to reproduce the
identical WEPS run at a later date (and presumably get the same outputs when using the same
version of WEPS 1.0 and the weather generators/databases) because the original input files
are still available. Typically, ‘re-running’ a previous run is not necessary since the outputs are
stored in the run directory and can be reviewed via the ViewOutput menu. However, if
additional outputs not generated with the original run are desired, it will be necessary to load
the previous run and run using the desired output options. The run directories make it
relatively easy to archive, rename, or remove WEPS runs as alternative erosion planning
scenarios are tested for a field or farm. If, for example, a change is made to create a different
management alternative, all the information pertaining to this new scenario will be saved to
a new subdirectory under a new WEPS run name, when the simulation is made.

Working with Projects

Clicking the ‘Project’ menu item displays a list of various options pertaining to WEPS
projects. These options are discussed below.
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The ‘New’ menu item (same as D on the button bar) allows the user to create a new project
from scratch. Clicking on this menu item causes WEPS to check for any unsaved changes to
the parameters displayed on the screen. Ifthere are unsaved changes, the user is asked if they
want to ‘Save current project?’. Ifthe user clicks ‘Yes’, the current parameters are saved
to the old (current) project. A file chooser then appears that allows the user to specify a name
for the new WEPS project. The current WEPS interface screen is then cleared, and the newly
created project becomes the current project. If the user clicks ‘No’, a file chooser opens
immediately, allowing the user to name the new project to be created, and resets the
parameters to the system defaults without saving any changes to the previous (current)
project. In either case, the user can then proceed to build the new project by entering
information on the interface screens. If the user clicks ‘Cancel’, the process of creating a
new project is aborted and the screen returns to the previous project.

The ‘Open...” menu item (same as [ on the button bar) opens an existing project. Clicking

on this menu item causes WEPS to check for any unsaved changes to the displayed
parameters. If there are unsaved changes, the user is asked if they want to ‘Save current
project?’. If the user clicks ‘Yes’, the current parameters are saved to the old (current)
project. A file chooser then appears that allows the user to specify the name of an existing
project to open. The newly opened project becomes the current project. If the user clicks
‘No’, the old project is closed without saving any changes and a file chooser opens that allows
the user to select an existing project to be re-opened. In either case, the user can then
proceed to view the project information or modify the project by entering information on the
interface screens. If the user clicks ‘Cancel’, the process of selecting a previous project is
aborted and the screen returns to the old project. When leaving the project or WEPS, the
user is asked if they want to save the current project.

The ‘Save’ menu item (same as E on the button bar) saves the current WEPS project to the
current project name.

‘Save As..." allows the user to save a copy of the currently displayed WEPS project to a new
name. The name must be new and cannot overwrite the name of an existing project. The
user must enter a unique name. The copy then becomes the current project.

The ‘Delete Project’ and the ‘Delete Run’ menu item opens a file chooser to delete a WEPS
project and run.

The ‘Delete Management Rotation File’ menu item opens a file chooser to delete a WEPS

management file. The ‘Delete IFC Soil File’ item opens a file chooser to delete a WEPs soil
file. ‘Exit’, exits the WEPS program.
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The default project folder (i.e., directory) for these various project options, under which new
projects will be created and existing projects will be opened, can be specified under the
‘Directories’ tab of the ‘Configuration’ window. Enter the default directory on the line
labeled ‘Projects Dir’. By default, the last project that was open when WEPS was exited is
the current project when WEPS is restarted.

Making a WEPS Run
Project | Run | ViewOutput Configuration Tools Help Once the desired information is
= Make a YWEPS Run I entered thrf)ugh 'the interface
@ Make a Yield Calibration WEPS Run ci-c screens, a simulation run can be
Restore WEPS Run e — started. Clicking on the ‘Run’
SiMleesas e SO Regio. menu, then selecting ‘Make a

XLlength: [1502 YWEPS Run’ (Fig. 2.19), begins a
Y-Length: [1500 WEPS simulation run. One can also
— click the run button ¥ on the
button bar to begin a WEPS
simulation run.

Client Name :{Dustin Fields |
Farm Mo :|123 |

Figure 2.19. The run menu of the main screen.

4 A box will appear, asking the user to “Enter a run
g| name”. Note that some special characters are not
allowed in file names. Known characters that are not
Wind Generation : finished allowed include ? ¢ ° & ~ / \ < > | O
When a run name has been entered, the simulation
begins and a window appears that shows the status

@ WEPS Run: example

Climate Generation : finished

WEPS Model : running and progress of the run (Fig. 2.20). At the
conclusion of the run, a window may appear, if
Year & of 20 warranted, displaying any warnings that have been

generated. These warnings are for informational
purposes and may or may not be of interest to the
user. Upon completion of a run, a WEPS Run
Summary report will appear for the user to review
and print if desired. The Run Summary is saved in
the run directory, along with more detailed output
reports for later retrieval. The summary and detailed
reports for a run can be viewed or created any time
by the user. See the section of the WEPS User
Manual titled “WEPS Output’ for more detailed descriptions of the WEPS output types and
how to select them for viewing or printing.

Cancel

Figure 2.20. WEPS run status
window.
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Ifa crop does not reach maturity, a warning will appear, indicating that the crop only reached
the specified percent of the expected maturity for a given year. This warning can result from
one of two causes. First, the crop variety chosen has a growing season too short for the
climate being simulated. For example, a 120-day corn variety may be specified for a location
that usually grows 110-day corn. In this case, a variety that matures over a longer period for
that location should be chosen. Ifa variety of suitable length is not available in the crop drill-
down list, a new variety can be created by following the method outlined in the WEPS How
To Guide: Crop Database Record Development. Another cause of this warning may be that
the growing season as specified by plant and harvest dates are too close together, not
allowing the crop enough days to reach maturity. In this case, be sure the planting and
harvest dates are correct, and adjust accordingly. If a crop is harvested before full maturity
(e.g., for alfalfa or silage), a warning message will also appear.

Make a Yield Calibration WEPS Run

Differences in crop management by producers or local climate variances may result in crop
yields, generated by WEPS, that do not reflect the actual yields observed by a producer.
WEPS provides a method to “calibrate” yields and associated crop residue biomass from
WEPS so that they more accurately reflect those of individual producers or a county as a
whole. The following steps describe how to make a yield calibration run.

a) Within MCREW, press the ‘Yield Calibrate’ button 3| to display additional columns
related to the crop-yield calibration function in WEPS. When the columns are displayed, the
‘Yield Calibrate’ button is outlined in red [3] .

b) Within MCREW, select the crop (or crops) that you want to calibrate by setting the ‘Yield
Calib. flg’ column value to ‘Select Crop for calibration ....." for the respective row the
crop planting operation is in. Be sure to “tab” or press “enter” after putting that number in
the cell to ‘register’ the flag.

c) Fill in the desired ‘Target Yield’ for the selected crop(s). Note that the units and the
moisture content in which this yield will be reported are displayed. (Do NOT change the yield
units or yield water content values. Doing so will not have the desired affect within the model
at this time. In the future, we expect that this functionality might be made available to the end
user). Again, be sure to “tab” or press “enter” after entering the desired target yield value
into the cells.

NOTE: More than one crop can be selected for simultaneous yield calibration in a WEPS
calibration run, but the algorithms used do not guarantee that a solution will be found when
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multiple crops are specified for calibration. In practice though, we have found it to work well
in most situations.

d) Save the rotation management file in MCREW. This currently can be done by: 1) pressing
the ‘Save’ icon || , ii) via the ‘File > Save’ menu option, iii) using the ‘Ctrl-S’ keyboard
shortcut, or iv) by clicking the Save and Close button , which saves the displayed data to
the current file name and closes MCREW.

e) Exit MCREW. This can be done either by: 1) clicking on the “Close Window” button X|
in the top right corner of the MCREW window frame or ii) via the ‘File > Exit’ menu
option. Note that if one forgets to save the management file before attempting to exit
MCREW, the user will be notified and given the opportunity to do so before exiting
MCREW.

f) Click the ‘Make a Yield Calibration WEPS Run’ via the ‘Run’ menu bar option on the
main screen (Fig. 2.19). The shortcut ‘Ctrl-C’ will also work if the main WEPS screen has
focus.

& Calibration Factors (3l 9 After the Calibration Run has
completed, a popup dialog window
ez R will appear that displays the
Run Name : [Test A
Management : [T:<_\intiht_Fallow, convd ‘Calibration Factors’ fOI‘ eaCh
crop selected for calibration (see
figure to the left). One must then
enter these values back into the
management file via MCREW and
save the management file to make
the calibration factors permanent.
Remember to press the yield
== calibration button 3¢ to display the
extra crop calibration parameter
columns. For each crop that had
been "calibrated", enter the new values into the ‘Biomass Adj. Factor’ column. The biomass
adjustment factor determined for each crop is also written into the ‘notes’ file for the
calibration run.

| Planting Date | Crop Name | Bio-Mass Ad). Val |

10110/ 1 | wheat, winter, hard | 1.840

h) To save these changes into a "newly calibrated" crop record file, one must use the "drill-
down" feature in the appropriate crop cell to display the list of crop parameters. The user can
then save these parameter values to a new "crop record" file using the ‘Save As’ function.
Appropriately rename the newly calibrated crop record. Once saved, the crop record can be
selected and inserted into any WEPS management file using MCREW.
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Restore a WEPS Run

A previously created WEPS run can be restored by clicking on the ‘Run’ menu and selecting
‘Restore a WEPS Run’ (Fig. 2.19). This will open a file chooser that allows the user to
select a previously created WEPS run. One can also click the restore button ]7R to restore
arun. ‘Restoring a WEPS Run’ actually loads the inputs of the previous WEPS run into the
WEPS interface. These inputs can be modified and a new simulation run again with a new
WEPS run name. The new run will be saved into a new subdirectory; previous WEPS runs
cannot be overwritten. Runs can be removed via the ‘Project>Delete Run’ menu option. It
is recommended that the user remove unwanted runs regularly to prevent these runs from
filling hard-disk space.

Viewing Previous Outputs

Output from either the current run or previous runs can be viewed by using the
‘ViewOQutput’ menu. This menu allows the user to view output for the most recent (current)
or previous runs. Clicking on the ‘Current Run’ menu item displays a list of output reports
for the current (last completed WEPS simulation) run. Clicking on the ‘Previous Run’ menu
item displays a list of output reports for previous runs. For previous runs, a file chooser
opens to allow the user to pick the desired run for which to view the output. If additional
outputs not generated with the original run are desired, it will be necessary to load the
previous run and run using the desired output options. See the section of the WEPS User
Manual titled “WEPS Output’ for more detailed description of WEPS outputs.

& Send Email to WEPS Support E@J@ Errors
To: lveps-bugs@weru ksu.edu |
From: Enter your ernail address here | 1
Subject: | If an error occurs during a WEPS
Attachment: | Ciusnjtworkiwepsiwepst instalhprojectsibug 1 wpil 11 wir | Slmulatlon run’ an error message Wlll

appear. Once the error message is
closed, an e-mail window opens that
allows the user to report the error to
USDA-ARS Wind Erosion Research
Unit (Fig. 2.21). The user should
enter an e-mail address and a short
message. Click the appropriate box
at the bottom of the window to
" send || cancer || attacnmun || amachproect | attach either the current project (with
all associated run directories) or the

Figure 2.21. E-mail error report window.
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current run files to your e-mail. One typically would only attach the run, unless there is a
specific reason to attach the project and all its associated run directories. Because of the
number of potential files within a project, attaching a project could create a large size
attachment. Note that, by default, the project is attached to the e-mail message. If you are
connected to the Internet, clicking ‘Send’ will e-mail the message to WERU, along with any
attached files, so that your inquiry can be answered. Also note that the user cannot send e-
mail from WEPS unless they have correctly configured the WEPS e-mail client within the
‘Configuration’ window.
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WEPS Output

WEPS provides numerous outputs to aid the user in conservation planning. These outputs
are accessed through the ‘ViewQutput’ menu on the main screen. Clicking on this menu
displays two choices, ‘Current Run’ and ‘Previous Run’. Clicking on ‘Current Run’
displays a list of output options for the most recent WEPS run. The ‘Previous Run’ choice
allows the user to view results of previous WEPS runs. A description of the choices under
these two submenus follows.

Run Summary

& Run Summary - testZ.wir d] The Run Summary report screen
e M@ T HED (Fig. 2.22) will automatically
T — display at the conclusion of a
Project Mame  stripkbar T 3
Run Name est2 Date Created Jan 30, 2006 16:28:58 Slmulatlon run. If the Run
Client Dystin Fields
FarmHNo 123 TractNo 456 Field No 735 Summary screen has been Closed’
son ECATRIEE R the user can display the Run
Management KS_wheat_fallow
Summary screen for the most recent
qI Mude:NRCS;muImim‘!‘Si‘E I;::IT?::: -1 Thachr EPS run Or preVIOuS runs by
State : Kansas Latitude : 3873° N : 5 3 : b
County : Cheyenne Longitude: 101.73° W Cllemg the Vlewoutput menu On
: ik engiey et the WEPS main screen menu bar.
E M length: 264000 ft Elevation: 329724 ft
= #-Lenagth Y-Length: 33005 R Orientation : (1)
Area; 20ac .
Weather Stafion {Fles The Run Summary contains names
Cligen Station : SAINT FRANCIS .
Station : GOODLANDIRENNER(A) of the mput ﬁles, as well as other
Period Crop %ms&;\_us)s het Soil Loss From Field (fonsfacre) mput parameters’ baSIC Soll IOSS
onsfacre Total CreepiSalt. | Suspension PM10 . . .
Rot v 1 0 05 0w oxm T information by rotation year, and
Rotyr: 2 wheat, winter, hard 0.0 0.0 0.00 0.00 0.000
S 04 01 Tme 01z T the average annual for the total
Battier Bartier Height Witth Porosity 3 1
Location Type ﬂg i o Slmulatlon.
South <mod= Grass Bartier(l raw) 3.0 1.6 0.30
Morth =mod= Grass Barrier{1 row) &0 16 030 . .
Please enter any notes in the following box : S 0 11 10 SS Output 11’1 the Rul’l
it e oeginerl Summary includes: Gross Loss,
which is the average erosion within
the field (i.e., removal of soil with
no deposition taken into account);
Net Total, the average total net loss

from the field (net losses are gross
losses minus deposition within the
field); Net Creep/Salt, the average
creep plus saltation net loss from the field; Net Suspension, the average suspension net loss
from the field; and Net PM10, the average PM10 (particulate matter less than 10 microns)
net loss from the field. Deposition occurs when the wind speed drops as it travels across the

Figure 2.22. The WEPS Run Summary screen.
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field or the surface conditions become less erodible in a downwind part of the field (i.e.,
transport capacity of the wind exceeds transport capacity for the surface conditions). In
WEPS 1.0, deposition only occurs with a drop in wind speed across the field due to a barrier
present on the downwind side of the field or surface conditions changing across the field
because of the erosion process. In many simulations, however, it is not uncommon to have
equal gross and net total loss.

If an erosion event occurred, but values generated by the model are too small to be displayed
on the output table (i.e., <0.001 kg/m?), then the amount is listed as “trace”. If amounts are
too large to be accurately displayed, then the amount is listed simply as greater than a
specified amount (i.e., > 300 kg/m?). In these cases, erosion amounts are so large that they
are generally unacceptable. If any barriers were present on the field borders, a summary of
their properties is also listed. Finally, any notes entered on the main screen for the run are
reproduced, and they can be edited or added to, if desired, and saved via the appropriate
button at the top of the form.

A button bar is included at the top of the Run Summary screen that allows the user to close
the window |_¢ese |, save the notes to the summary [&, print the summary &8, print the notes
&, open general help for WEPS %, use the context help K2, and display the Management
Summary screen |EY, the Crop Summary screen |#], and Detailed Reports screen

Crop Summary

& Crop Summary - test2.wijr @@ The CI'Op Summary I'epOI‘t
Joue @ @) 7 0|2 @@ ‘ screen (Fig. 2.24) contains
simulation run information,
WEPS Crop Summary . . .
Projoct Name Siiabar including the names of the input
Run Name test2 Date Created Jan 30, 2006 18:28:58 . .
client Dustin Filts files. It also contains a Detailed
FarmMNo 123 TractNo 456 Field No 738
Soil Bricgeport_1126_100_SIL Report table and a Sumrnary
Management KS wheat_fall
R Report table for each crop grown
HaneatDat e bl i T during the simulation run.
Jul 0L, 02 wheat, winter, hard | Mean 2309 4308 0,348 43.239 [bufac
Std Dev 368 543 0.008 &.&89& |hufac
Minirnurm 1852 3652 0.337| 34.677 hufac The Crop Summary table
Maximurm 2805 5018 0.353  5z.518|huac . .
Rat | Yr.in Harvest Crop Dry Yield | Residue [Harvest Harvested Yield
Cytle | Rot. Date Mame losfacre | Ibsiacre | Index Yigly % Moisture CI‘Op year m the Slmulatlon. A
1 z Jul 01, oz |whesat winter, hard 1852 FEEZ| 0.337 24,677 bufac 10.9
z z  |Jul 01, 0z |wheat, winter, hard 2070 z@31| 0.347 33, 751 BUac 10.9 table belOW the Crop Summary
3 z Jul o1, 0z |wheat winter, hard 2808 E0l%| 0.35% 5z_51s bufac 10.9 . . .
4 z Jul o1, 0z |wheat, winter, hard 2481 4547 0.353 464535 bulac 10.9 table pI'OVldeS Statlstlcal
5 z Jul 01, oz |wheat, winter, hard 2339 4431 0.345 43.790 hulfac 10.9
summary parameters for each
Figure 2.23. The WEPS Crop Summary screen. rotation year. For example, it

displays the mean yield for all the
simulation years that an individual crop was grown.
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A button bar is included at the top of the screen that allows the user to close the window

_cwse | print the crop detail table &8, print the crop summary table &8, open general help for
WEPS %, use the context help K2, and display the Run Summary screen |34, the
Management Summary screen [£4, and Detailed Reports screen

Management Summary

= Management Summary - test2.wijr

close| & | 7 | W B S| B

WEPS Management Summary
Project Name striphbar
Run Name testz Date Created
Client Dustin Fields
FarmHo 133 Tract Mo 456

Soil Eridgeport_1125_100_SIL
Management KS wheat fallow

Jan 30, 2006 16:28:58

Field No 789

Length of Management Rotation: 2 years

Date Operation
May 01,01 Wide-sweep plow (B0 inch hlade spacing)
Jul 01, 01 Wide-sweep plow (B0 inch blade spacing)
Sep 01,01 | Disk harrow, tandem, inline {18 inch dia blades, 9 inch spac
Sep 02, 01 Cirill - double disk apeners (8 inch row spacing)
Jul 01, 02 Harvest Small Grain (cutter bar)
Sep 01,02 Chisel plow (3 inch wide twisted pts)

Crop

wheat, winter, hard
wheat, winter, hard

Figure 2.24. The WEPS Management Summary

screen.

The Management Summary
report screen (Fig. 2.24) contains
general run information as well
as a summary of the management
information for the run. The
Management Summary table at
the bottom of'the screen displays
the management operation date,
operation, and crop for the run.

A button bar is included at the
top of the Management
Summary screen that allows the
user to close the window |_Gese |,
print the Management Summary
&, open general help for WEPS

%, use the context help K2, and dlsplay the Run Summary screen [, the Detailed Report
screen |3, and Crop Summary screen
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&8 Detail Reports - test2.wijr

INTERFACE REFERENCE: OUTPUT

;Clllseé LA E N T

Select Report : [Output Details

Client: Dustin Fields

Frn: 123 Tr. 456 Fld: 789

Soil: Bridgeport_1125_100_8SIL
Management: KS_wheat_fallow

Date
1-14 Jan 1

Operation

15-31 Jan 1
1-14 Feb 1
15-29 Feb 1
1-14 Mar 1
15-31 Mar 1
1-14 Bpr 1
15-30 Apr 1

15-31 May 1
1-14 Jun 1
15-30 Jun 1

15-31 Jul 1
1-14 Bug 1
15-21 Ane 1

1-14 May 1| Wide-ameep plow B0 inch blade

1-14 Jul 1 Wide-sweep plow (50 inch blade

Crop

Average
Total
Gross

Soil Loss
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oo
oo
oo
oo

Trace
Trace
oo
0.z
Trace
Trace
oo
0z
oo
oo

Wind Erosion
Mgt Soil Logs from Field
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Figure 2.25. The WEPS Detailed Reports screen

showing the drop down report list.

WEPS

The Detail Reports screen (Fig.
2.26) provides a choice list
where the user can select various
types of output.

A button bar is included at the
top of the Detail Reports screen
that allows the user to close the
window |_€ese | print any detail
report &4, open general help for
WEPS ‘%, use the context help
K2 and display the Management
Summary screen [E, the Run
Summary screen &, and Crop
Summary screen . Below the

button bar is a drop-down
report list labeled ‘Select
Report’.  Clicking the down

arrow ' ¥ to the right of ‘Select

Rreport’ displays the list of outputs available. Click the desired list and it will be displayed
in the window below. The following is a description of each report screen.

Output Details

The Output Details report contains all of the erosion, weather, and surface information
available by period, by rotation year, and for the entire simulation run.

The columns of the Output Details report have the following information.

Date

Operation

- The start and end dates (day/month/rotation year) of the reporting period.

- The management operation that occurred on the specified date (if multiple

operations have been specified on the same date, only the last one listed on
that date will be displayed).

Crop

User Manual

-The crop planted on the specified date.
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Average Total Gross Soil Loss - The average erosion (soil loss) within the field,

averaged across the field, as well as averaged over the
number of simulation years in each rotation year
(kg/m’ or tons/acre). This value is the total amount of
soil being removed from the surface of the field. It
does not take into consideration the amount of that
entrained soil that may be re-deposited downwind
within the field due to wind barriers, etc. The “gross”
soil loss values are most important when evaluating
the “onsite” effects of wind erosion.

Net Soil Loss from Field

The ‘Net Soil Loss from Field” columns display the “actual” soil loss from the field
(net losses are gross losses minus deposition within the field). Specific areas within
the field may experience: 1) a net soil loss, 2) a net soil gain (deposition), 3) no soil
movement, or 4) soil movement, but the soil loss is equal to the deposition within the
specified area. Under some scenarios, a portion of soil entrained upwind can get
deposited within the field borders, due to a reduction in wind speed (and thus it’s soil-
carrying capacity) caused by downwind barriers, changes in surface roughness across
the field, etc. Therefore, the “net” soil loss reported will be less than the “gross” soil
loss in these situations. The “net” soil loss values are most important when evaluating
“offsite” effects of wind erosion.

Average Total

Average Creep/Sal.

Average Susp.

Average PM10

User Manual

- The average total net soil loss from the field (kg/m* or tons/acre).
This value represents the average amount of soil actually leaving the
field boundaries. If there are any downwind barriers, this value will
be somewhat less than the ‘Average Total Gross Soil Loss’ value due
to deposition occurring within the field.

- The quantity of creep plus saltation-size material leaving the field for
the period, averaged across the field grid areas, as well as averaged
over the number of simulation years in each year of the crop rotation
(kg/m’ or tons/acre).

- The quantity of suspension-size material leaving the field for the
period, averaged across the field grid areas, as well as averaged over
the number of simulation years in each rotation year (kg/m’ or
tons/acre).

- The quantity of PM10 (particulate matter less than 10 microns)
material leaving the field for the period, averaged across the field grid
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areas, as well as averaged over the number of simulation years in each
rotation year (kg/m’ or tons/acre).

Mass of Soil Passing Indicated Field Boundary
These columns display the average soil loss across the indicated field boundary, per unit
length of field border, for the specified size range of eroding material.

Creep+Saltation - Average mass of creep plus saltation-size material passing each field
boundary (kg/m or tons/1000 ft of field border length) in the direction
indicated

Suspension - Average mass of suspension-size material passing each field
boundary (kg/m or tons/1000 ft of field border length) in the direction
indicated

PMI10 - Average mass of PM10 size material passing each field boundary
(k;g/m or tons/1000 ft of field border length) in the direction indicated

Within-Field Wind Erosion Activity

The information in this section is useful in determining how much of the field is actively
eroding and how much is not, which may impact what control measures, if any, should be
applied and where. This information is also useful in understanding how much of the field is
actively eroding, and thus may be causing plant or soil damage, or how much is subject to
burial. Finally, this information is useful in understanding how much of the field is
contributing to overall (net) field loss.

Saltation Emission Region
Soil Loss - The amount of soil loss from that area of the field that had

significant saltation emission (kg/m’ or tons/acre).

Field Area - Both the area (acres or hectares) and fraction of the field area that
had saltation emission.

Deposition Region
Soil Deposition - The amount of soil deposited in that area of the field where

deposition is the primary activity (kg/m’ or tons/acre).

Field Area - Both the area (acres or hectares) and fraction of the field area that
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had deposition.

High Flux Region

Field Area - Both the area (acres or hectares) and fraction of the field area that

was near transport capacity.

Sheltered Region

Field Area - Both the area (acres or hectares) and fraction of the field area that

had no saltation or suspension material being emitted. Sheltered areas
are typically those immediately downwind of barriers.

Weather Info

Average Total Period Precip - The total precipitation for the period averaged over
the simulation years in each year of the crop rotation
(mm or inches).

Average Wind Energy >8 m/s - The average daily wind energy for the period for
winds greater than 8 m/s (18 mi/h), averaged over the
simulation years in each year of the crop rotation
(KJ/m*/day).

Average Snow Cover > 20 mm - The total average fraction of time that snow cover on

the field which is greater than 20 mm in depth (mm or
inches).

Average Biomass Surface Conditions on Date
Crop Vegetation (Live)

Canopy Cover - The fraction of live crop biomass cover
(vertical view) at the period end, averaged
over the simulation years for the period listed
(fraction).

Effective Standing Silhouette - The standing silhouette area index of live

User Manual

plants, expressed on a fraction basis. If the
plants are planted in the furrow, as opposed to
the ridge top, the index is adjusted (down) to
have less of an effect on the wind. These are
values at the period end, averaged over the
simulation years in each rotation year.
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Leaf & Stem Mass

Crop Residue (Dead)
Surface Cover

Effective Standing Silhouette

Flat Mass

Standing Mass

Live and Dead Biomass
Surface Cover

Effective Standing Silhouette

User Manual

- The total live crop biomass, above ground, at
the period end, averaged over the simulation
years for the period listed (kg/m’ or Ibs/acre).

- The amount of flat residue cover (dead) on
the soil surface, expressed as a fraction. These
are values at the period end, averaged over the
simulation years in each rotation year
(fraction).

- The standing silhouette area index of plant
residues, expressed on a fraction basis. These
are values at the period end, averaged over the
simulation years in each rotation year.

- The amount of flat residue mass on the soil
surface. These are values at the period end,
averaged over the simulation years in each
rotation year (kg/m’ or Ibs/acre).

- The amount of standing residue mass on the
soil surface. These are values at the period
end, averaged over the simulation years in
each rotation year (kg/m* or Ibs/acre).

- The amount of flat surface cover from live
vegetation and dead plant residue (flat cover)
biomass on the soil surface, expressed on a
fraction basis. These are values at the period
end, averaged over the simulation years in
each rotation year (fraction).

- The standing silhouette area index of live
vegetation plus dead plant residue. If the
plants are planted in the furrow, as opposed to
the ridge top, the index is adjusted (down) to
have less of an effect on the wind. These are
values at the period end, averaged over the
simulation years in each rotation year
(fraction).
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Flat Mass

Effective Standing Mass

- The amount of flat live vegetation (air dried)
and dead plant residue biomass on the soil
surface. These are values at the period end,
averaged over the simulation years in each
rotation year (kg/m’ or Ibs/acre).

- The amount of standing live vegetation and
plant residue biomass. Ifthe plants are planted
in the furrow, as opposed to the ridge top, the
index is adjusted (down) to have less of an
effect on the wind. These are values at the
period end, averaged over the simulation years
in each rotation year (kg/m’ or Ibs/acre).

Average Soil Surface Conditions on Date

Oriented Roughness

Ridge Orientation

Ridge Height

Ridge Spacing

Random Roughness

Aggregation
Aggregates > 0.84 mm

Aggregate Stability

User Manual

- The orientation of soil ridges, with zero degrees (0°)
representing north/south ridges.

- The height of ridges. This is the value, at the period
end, averaged over the simulation years in each
rotation year (mm or inches).

- The spacing between ridges. This is the value at the
period end, averaged over the simulation years in each
rotation year (mm or inches).

- The standard deviation of the soil surface random
roughness. This is the value at the period end,
averaged over the simulation years in each rotation
year (mm or inches).

- The fraction of aggregates greater than 0.84 mm.
Aggregates > 0.84 mm are generally considered to be
non-erodible. This is the value at the period end,
averaged over the simulation years in each rotation
year.

- The aggregate stability, the log of crushing energy of
dry soil aggregates (In(J/kg)), which is related to
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abrasion resistance. This is the value at the period
end, averaged over the simulation years in each
rotation year.

Crust Cover - The fraction of the soil surface that is crusted. This
is the value at the period end, averaged over the
simulation years in each rotation year.

The rows in the Output Details table differ, depending on the number of cropping years in the
rotation and the number of management operations in each year of the rotation.

Each year of the rotation has output displayed for the two week periods, as well as for each
management operation date. This output allows the user to view the erosion and other output
for each year of the rotation. At the end of each year in the rotation is a row that contains the
average annual value for that rotation year.

The last row in the output form contains the average annual values for the complete crop
rotation.

The remaining menu list items on the Detail Reports screen are generally a subset of the
Output Details menu option just described.

Field Loss (summary)

The Field Loss summary report displays average soil loss by rotation year and for the entire
simulation run. The values displayed include: Average Total Gross Soil Loss, the average
erosion within the field; Net Average Total, the average total net loss from the field; Net
Average Creep/Salt, the average creep plus saltation net loss from the field; Net Average
Suspension, the average suspension net loss from the field; and Net Average PM10, the
average PM10 net loss from the field.

Field Loss (details)

The Field Loss detailed report displays average soil loss by period, by rotation year, and for
the entire simulation run. The values displayed include: Average Total Gross Soil Loss, the
average erosion within the field; Net Average Total, average total net loss from the field; Net
Average Creep/Salt, the average creep plus saltation net loss from the field; Net Average
Suspension, the average suspension net loss from the field; and Net Average PM10, the
average PM10 net loss from the field.

Boundary Loss (summary)
The Boundary Loss summary report displays the average mass passing each field boundary
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(kg/m or tons/1000 ft of field border length) in the direction indicated # . These parameters
are reported for each rotation year and for the simulation run. The columns labeled ‘Creep
+ Saltation’ contain the mass per unit boundary length of creep plus saltation-size material
that passed the field boundary for each direction. The Suspension columns contain the mass
per unit boundary length of suspension-size material that passed the field boundary for each
direction. The PM10 columns contain the mass per unit boundary length of PM10-size
material that passed the field boundary for each direction.

Boundary Loss (details)

The Boundary Loss detailed report displays the average (by period, rotation year, and
simulation run) mass passing each field boundary (kg/m or tons/1000 ft of field border length)
in the direction indicated #. These parameters are reported by period, for each rotation
year, and for the simulation run. The columns labeled ‘Creep + Saltation’ contain the mass
per unit boundary length of creep plus saltation-size material that passed the field boundary
for each direction. The Suspension columns contain the mass per unit boundary length of
suspension-size material that passed the field boundary for each direction. The PM10
columns contain the mass per unit boundary length of PM10-size material that passed the field
boundary for each direction.

Within-field Erosion (summary)

The Within-field Erosion summary report displays information for various types of erosion
activity by rotation year and for the simulation run. These activities include amounts, as well
as area and fraction of the field that had significant saltation emission and deposition. In
addition, high flux and sheltered areas and fraction ofthe field are given. The high flux region
is that area that is near transport capacity. A sheltered area is one that had no saltation or
suspension material being emitted. Sheltered areas are typically those immediately downwind
ofbarriers. This information is useful in determining how much of'the field is actively eroding
and how much is not, which may impact what control measures, if any, should be applied and
where. This information is also useful in understanding how much of the field is actively
causing plant or soil damage or how much is subject to burial. Finally, this information is
useful in understanding how much of the field is contributing to overall (net) field loss.

Within-Field Erosion (details)

The Within-Field Erosion detailed report displays information for various types of erosion
activity by period, by rotation year, and for the simulation run. These activities include
amounts, as well as areas and fraction of the field that had significant saltation emission and
deposition. In addition, high flux and sheltered area and fraction of the field are given. The
high flux region is that area that is near transport capacity. A sheltered area is one that had
no saltation or suspension material being emitted. Sheltered areas are typically those
immediately downwind of barriers. This information is useful in determining how much of
the field is actively eroding and how much is not, which may impact what control measures,
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if any, should be applied and where. This information is also useful in understanding how
much of the field is actively causing plant or soil damage, or how much is subject to burial.
Finally, this information is useful in understanding how much of the field is contributing to
overall (net) field loss.

Erosion (summary)

The erosion summary report displays all of the information available on erosion contained in
the Field Loss (summary), Boundary Loss (summary), and Within-field Loss (summary)
reports.

Erosion (details)
The erosion detailed report displays all of the information available on erosion contained in
the Field Loss (details), Boundary Loss (details), and Within-field Loss (details) reports.

Erosion (monthly details)

The erosion monthly detailed report displays all of the information available on erosion
contained in the Erosion (summary) report, but includes monthly average values (averaged
across rotation years).

Erosion (yearly details)
The erosion yearly detailed report displays all of the information available on erosion
contained in the Erosion (summary) report, but includes individual simulation-year values.

Weather (summary)

The weather summary report displays average total precipitation, the average wind energy
for winds greater than 8 m/s (erosive winds), and average fraction of time that snow cover
on the field is greater than 20 mm. These parameters are reported for each rotation year and
for the simulation run.

Weather (details)

The weather detailed report displays average total precipitation, the average wind energy for
winds greater than 8 m/s (erosive winds), and average fraction of time that snow cover on the
field is greater than 20 mm. These parameters are reported by period, for each rotation year,
and for the simulation run.

Weather (monthly details)

The weather monthly detailed report displays average total precipitation, the average wind
energy for winds greater than 8 m/s (erosive winds), and average fraction of time that snow
cover on the field is greater than 20 mm. These parameters are reported for each rotation
year, by month and for the simulation run.

Weather (yearly details)
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The weather yearly detailed report displays average total precipitation, the average wind
energy for winds greater than 8 m/s (erosive winds), and average fraction of time that snow
cover on the field is greater than 20 mm. These parameters are reported for each rotation
year, each individual simulation year and for the simulation run.

Crop (details)

The crop detailed report displays average live above-ground biomass conditions that existed
on the end date for the period reported. The conditions displayed include canopy cover,
effective standing silhouette, and above ground mass. Canopy cover is the fraction of live
crop biomass cover from a vertical view. Effective standing silhouette is the standing
silhouette area index of live plants. These values are standing silhouette area per area of soil
surface, expressed as a fraction. If the plants are planted in the furrow, as opposed to the
ridge top, the index is adjusted (down) to have less of an effect on the wind. Above-ground
mass is the total above-ground biomass.

Residue (details)

The residue detailed report displays average dead above-ground biomass conditions that
existed on the end date for the period reported. The conditions displayed include flat cover,
effective standing silhouette, flat mass, and standing mass. Flat cover is the fraction of dead
crop biomass cover from a vertical view. Effective standing silhouette is the standing
silhouette area index of dead plants. These values are standing silhouette area per area of soil
surface, expressed as a fraction. If the plants are planted in the furrow as opposed to the
ridge top, the index is adjusted (down) to have less of an effect on the wind. Flat mass is the
above-ground biomass that is lying flat on the soil surface. Standing mass is the above-
ground biomass that is in a standing or upright position on the soil surface.

Biomass (details)

The biomass detailed report displays the average live plus dead above-ground biomass
conditions that existed on the end date for the period reported. The conditions displayed
include flat cover, effective standing silhouette, flat mass, and standing mass. Flat cover is
the fraction of live plus dead crop biomass cover from a vertical view. Effective standing
silhouette is the standing silhouette area index of live plus dead plants. These values are
standing silhouette area per area of soil surface, expressed as a fraction. If the plants are
planted in the furrow as opposed to the ridge top, the index is adjusted (down) to have less
of an effect on the wind. Flat mass is the above-ground biomass that is lying flat on the soil
surface. Standing mass is the above-ground biomass that is in a standing or upright position
on the soil surface.

Soil Surface (details)

The soil surface detailed report displays average soil conditions at the surface that existed on
the end date for the period reported. The conditions displayed includes ridge orientation,
ridge height, ridge spacing, random roughness, aggregates greater than 0.84 mm, aggregate
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stability, and crust cover. Ridge orientation is the orientation of the ridges, with zero degrees
(0°) representing north/south ridges. Random roughness is the standard deviation of the soil
surface roughness height. Aggregates greater than 0.84 mm are expressed as a fraction and
are those aggregates generally considered to be non-erodible. Aggregate stability is the log
of crushing energy of dry soil aggregates (In(J/kg)).

Surface Conditions (details)
The surface conditions detailed report displays all of the information available on the field
surface contained in the Crop, Residue, Biomass, and Soil Surface reports.

Debugging Reports

[ C T The Debugging Reports screen
(Fig. 2.26) provides a means of

Close | &5 | T | &2
directly accessing all output files
Select file to display: [gui1_data.out [~] generated by the WEPS science
model, including those that are
i = | used bythe WEPS user interface

|
|
BoJ15-2L L1 |
| SR B L T R ] I
P oI15-29F &/ 11 1
|
|
|
|

to generate reports. A list of
selectable output files are
available on a drop-down list.

F | 1-14% 2 1|

Fo|15-2L 2 11
B 1-1% & 1|
Fo|15-30/ & 1]
P | 1-14/ & 1| Wide-zweep plow (60 inch blade spacingl| | -0.0498| -0.0l32|  -0.001

135w 3 ! | || Clicking the down arrow '™ to
- 1 ¢

i :li-i?{; :;’ i: Wide-sweep plow (60 inch blade spacing]lll -0.0431|  -0.0224]  -0.0l2 the rlght Of SeleCt ﬁle to

e : display’ displays the list of

Eo|15-8L & 11 I . .

P | 1~ I/ 9/ 1| Disk harrow, tandem, inline (18 inch diz blades, 9 inch spacingl| | 0. Output aVallable, Cllck the

P | £-14¢ 9/ 1] Drill - deuble dirk cpeners (§ inch zow spacing)| wheat, winter, hazd]
Po|15-20/ 9/ 1]
B 1-14710f 1]
P I15-21710/ 11

: desired list and it will be
i : displayed in the window below.
LRI l These files are generally for
3:; i i advanced users and model
M : - flevelopers. For' more
information on accessing and

Figure 2.26. The WEPS Debugging Reports screen interpreting the WEPS science
showing the drop down report list. model output files, contact

WEPS support.

A button bar is included at the top of the Debugging Reports screen that allows the user to
close the window | _eese |, print the opened file &}, open general help for WEPS ‘%, and use
the context help k2.
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WEPS PLANNING: INTERPRETING OUTPUTS 3.1

Interpreting Outputs

Interpreting outputs of WEPS is an important part of controlling wind erosion through
conservation planning. By observing how the soil loss is affected by weather and field
conditions, the management operations can be adjusted to reduce soil loss. In developing new
conservation plans, the user should build or modify several different scenarios and compare
outputs to determine the best management to control wind erosion. Because of runtime
issues, it is recommended that, for early comparisons, no more than five rotations cycles be
used for a simulation. This will allow relative soil loss values for comparisons. Once one or
two scenarios are selected, more rotation cycles are recommended for more accurate erosion
loss estimates. The number of erosion cycles can be set by selecting “Configuration” then
“WEPS Developers Options” menus on the main screen.

The following section outlines the content of the “Output Details” screen.

Date

This column contains the start and end date of the period for which the row information is
reported (start day-end day month rotation year). Items in each row represent values from
the end ofthe previous period to the current date. The date column, along with soil loss, will
indicate which periods have the greatest wind erosion and are thus in need of changes of
management to control wind erosion.

The number of rows in the Output Details screen differ, depending on the number of cropping
years in the rotation and the number of management operations in each year of the rotation.
Each year of the rotation has output displayed for the first two weeks and the 15™ to the last
day of each month, as well as for each date a management operation occurred. This output
allows the user to view the erosion and other output for each year of the rotation. At the end
of each year in the rotation is a row that contains the average annual value for that rotation
year. The last row in the output form contains the average annual values for the complete
crop rotation.

Operation

This column contains the management operation that occurred on the specified date. It is the
management operation or the date of operation that most users will modify to affect field
conditions and thus wind erosion.

Crop

This column lists any crops planted on the date shown. Crop is obviously another choice the
land manager may change to control wind erosion.
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Wind Erosion

The Wind Erosion columns provide a summary of all the wind erosion soil loss for the
simulation run. The numbers in these columns are those that the user will try to affect by
adjusting management dates and operations. If an erosion event occurred, but values
generated by the model are too small to be displayed on the output table (i.e., < 0.001 kg/m?),
then the amount is listed as “trace”. If amounts are too large to be accurately displayed then,
the amount is listed simply as greater than a specified amount (i.e., > 300 kg/m?). In these
cases, erosion amounts are so large that they are generally unacceptable.

Average Total Gross Soil Loss
This column contain the gross erosion within the field, averaged across the field, as well as
averaged over the number of simulation years in each rotation year (kg/m’ or tons/acre).

Net Soil Loss from Field

These columns contain net soil loss from the field averaged over the number of simulation
years in each rotation year (kg/m’ or tons/acre). Some deposition within a field can occur,
especially when barriers are present downwind. Net soil loss is the amount of gross loss
minus deposition. Total is the average total net loss from the field, Creep/Sal is the average

creep plus saltation net loss from the field, Susp is the average suspension net loss from the
field, and PM10 is the average PM10 net loss from the field.

Mass Passing Indicated Field Boundary

These columns 4 contain the mass per unit length of various-sized material that passed the
field boundary for each direction (kg/m or tons/1000 ft). This information is useful in
determining how much material is leaving the field in each direction. For the creep/saltation
size, the material will most likely be deposited on the field boundary, such as a stream, fence,
ditch, or road. If deposited in a ditch, subsequent rainfall may wash the material into
waterways, where it can affect water quality. If deposited on a roadway, the roadway will
likely need to be cleared. For suspension and PM10 sizes, the material may travel great
distances, affecting air quality. The material passing each boundary may indicate that barriers
may be needed on the opposite or upwind side of the field to control wind erosion. The
direction of soil loss may also indicate a needed change in direction of tillage.

Within Field Wind Erosion Activity

The information in these columns is useful in determining how much of the field is actively
eroding and how much is not, which may impact what control measures, if any, should be
applied and where. This information is also useful in understanding to what extent the field
is actively eroding and thus causing plant or soil damage, or how much is subject to burial.
Finally, this information is useful in understanding how much of the field is contributing to
overall (net) field loss.
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Weather
The Weather columns provide a summary of some of the weather information for the
simulation run and help the user understand which periods are erosive and why.

Average Total Precip.

This column contains the total precipitation for the period, averaged over the simulation years
in each year of the crop rotation (mm or inches). This section is useful in determining how
precipitation amounts may be affecting biomass production and roughness decay.

Average Wind Energy > 8m/s

This column contains the average daily wind energy for the period for winds greater than 8
m/s, averaged over the simulation years in each year of the crop rotation (KJ/day). This will
indicate which periods have the most erosive winds.

Average Snow Cover
If the field is covered with snow, it will be non-erodible.

Average Biomass Surface Conditions on Date
The Average Surface Biomass Conditions on Date columns provide a summary of average
surface conditions, including crop biomass and soil roughness, for the simulation run.

Crop Vegetation (Live)

These columns provide information on the structural configuration of live growing biomass.
By observing the canopy cover, the standing silhouette area index, and the above-ground
mass, the user can determine which periods are not providing sufficient cover to control wind
erosion.

Crop Residue (Dead)

These columns provide information on the structural configuration of dead biomass or
residue. By observing the flat cover, the standing silhouette area index, the flat mass, and the
standing mass, the user can determine which periods are not providing sufficient residue cover
to control wind erosion.

Live and Dead Biomass

These columns provide information on the structural configuration of both the live growing
biomass and the dead biomass or residue. By observing the flat cover, the standing silhouette
area index, the flat mass, and the standing mass, the user can determine which periods are not
providing sufficient cover to control wind erosion.

Average Soil Surface Conditions on Date

Roughness
For cropping systems that do not produce sufficient residue for erosion control (e.g., cotton),
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roughness management is often used to reduce wind friction velocity at the soil surface. This
reduces the amount of soil detachment and transport and increases deposition and thus
reduces soil loss.

Oriented Roughness

These columns refer to regularly spaced roughness elements caused by tillage implements
such as ridges, furrows and dikes. Ridge orientation, width, and height may be adjusted for
periods of high soil loss to determine its effect on wind erosion. The user can also follow the
roughness decay over time as result of rainfall.

Random Roughness

This column contains soil surface random roughness, defined as the standard deviation of the
elevation from a plane across a tilled area. Random roughness does not take into account
oriented roughness. Random roughness is the value at the period end, averaged over the
simulation years in each rotation year (inches or mm). Random roughness is primarily the
result of aggregate size distribution, but is also affected by various types of tillage tools.
Random roughness values for typical management operations are listed in Table 3.1.
Photographs (Figs. 3.1 - 3.9) can be used as a guide to determine relative random roughness
values. These photos were taken at an oblique angle to provide an image similar to that seen
by an observer standing a few feet from the plot.

Aggregation
Soil aggregate size and aggregate dry stability affect erosion by wind. Soil aggregates greater

than 0.84 mm in diameter are generally considered to be non-erodible. Dry stability is related
to abrasion resistance where harder, more stable aggregates result in a lower erodibility of the
soil.

Crust Cover

A soil crust will resist abrasion and erosion more than a loose, finely divided soil surface. In
general, the more of the surface is covered by a crust, the less erosion occurs. Crusts are
transient and generally represent a degraded soil quality, and therefore, crusts should not be
relied upon to control erosion by wind. But a greater crust cover may explain a lesser erosion
amount that would normally be expected.

User Manual Printed 7 February 2006



WEPS PLANNING: INTERPRETING OUTPUTS 3.5

Table 3.1. Random roughness values for typical management operations, based on a silt
loam soil (Ag. Handbook 537).

Random Roughness Random Roughness

Field Operation (inches) Field Operation (inches)
Fertilizer applicator,
Chisel, sweeps 1.2 anhydrous knife 0.6
Chisel, straight point 1.5 Harrow, spike 0.4
Chisel, twisted shovels 1.9 Harrow, tine 0.4
Cultivator, field 0.7 Lister 0.8
Cultivator, row 0.7 Manure injector 1.5
Cultivator, ridge till 0.7 Moldboard plow 1.9
Disk, 1-way 1.2 Mulch threader 0.4
Disk, heavy plowing 1.9 Planter, no-till 0.4
Disk, Tandem 0.8 Planter, row 0.4
Drill, double disk 0.4 Rodweeder 0.4
Drill, deep furrow 0.5 Rotary hoe 0.4
Drill, no-till 0.4 Vee ripper 1.2
Drill, no-till into sod 0.3
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Figure 3.1. Random roughness of 0.25 inches (6 mm).

Figure 3.2. Random roughness of 0.40 inches (10 mm).
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Figure 3.4. Random roughness of 0.75 inches (19 mm).
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Figure 3.6. Random roughness of 1.05 inches (27 mm).
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A

Figure 3.8. Random roughness of 1.70 inches (43 mm).
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e

Figure 3.9. andofn _roughness of 2.15 inches (55 mm).
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Special Field Configurations

Although WEPS 1.0 is designed to simulate rectangular field shapes, special field
configurations such as circles or strip cropping can be simulated. By manipulating the field
shape to represent a field with the same area and rotating the field along, with any barriers,
many field shapes can be approximated.

Circular Fields. A circular field can be simulated by
Barriers notto scale selecting a field shape ‘Circle’ in the Simulation

q‘\ Region Information panel. Note that the circle is
approximated within WEPS as a square field with
an area equal to that specified in the Simulation
Region Information panel. The Field View panel
displays an approximate inscribed circle within the
simulated rectangular field (Fig. 3.10 ). When a
circular field is selected, the field described in the
Simulation Region Information panel has an area
equal to that of the simulated rectangular field. For
Field shape approximate such fields, barriers should be added and the field

rotated to best simulate the actual field
Figure 3.10. Example of the Field configuration.

View panel for a circular field.

Luﬁuﬂ"?-.{t‘

-Lengh

Irregular Field Shapes. Half circles can also be
simulated by selecting ‘Half Circle’ in Simulation
Region Information panel. A half circle is
approximated within WEPS as a rectangular field
with an area equal to that specified in the
Simulation Region Information panel. The Field
View panel displays an approximate inscribed half
circle within the simulated rectangular field (Fig.
3.12). To simulate an irregular field shape such as
a field along a stream, select the shape in Simulation
Region Information panel that most represents the
shape of the actual field with the same area.

Barriers notto scale ﬂ;

YuaT-4

s-Length

Field shape approximate

Figure 3.11. Example of the Field
View panel for a half circle field.
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Barriers notto scale q;

;-Eeng;;

YauaT-

Figure 3.12. Example field layout
for simulating strip cropping or grass
barriers.

Strip Cropping. Fields managed for wind erosion
control by strip cropping in WEPS 1.0 are simulated
as linear strips, with each strip of unique
management as an individual rectangular field and
the erosion losses for each unique strip multiplied
by the number of those strips. A tract of land where
strips are installed ideally will be equally stripped,
thus shorting the width of the field along the most
erosive winds. The field will be resized down to the
strip width that a producer agrees with, or to other
widths for demonstration purposes. We can change
the field size by just typing in the field dimensions.
See the Interface Reference section “How To
Guide: Barriers” for more details on adding and
modifying field barriers. Figure 3.12 illustrates a
field layout for simulating strip cropping or grass
barriers.

Tillage Direction. WEPS 1.0 only allows tillage in one direction, typically parallel to field
borders (e.g., Northwest/Southeast). In other words, multiple tillage directions, such as the
operator tilling parallel to each border of the field in a spiraling pattern, or a circular tillage
pattern, cannot be simulated with WEPS 1.0. Observing the effects that tillage direction may
have for the particular simulation may illustrate the need to alter tillage directions in the actual

field to control wind erosion.
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Using Barriers for Erosion Control in WEPS

Using WEPS, we can quickly determine the field edge where the greatest amount of eroded
soil is leaving the field. In most cases, a field windbreak would be most effective on the
upwind side of this field.

Wind barriers in WEPS include any structure designed to reduce the wind speed on the
downwind side of the barrier. Barriers trap moving soil and reduce abrasion of the downwind
immobile clods, crusts, and residues along the prevailing wind erosion direction. Barriers
include, but are not limited to, linear plantings of single or multiple rows of trees, shrubs, or
grasses established for wind erosion control, crop protection, and snow management. Snow
fences, board walls, bamboo and willow fences, earthen banks, hand-inserted straw rows, and
rock walls have also been used as barriers for wind erosion control in limited situations.
Barriers also reduce evapotranspiration, shelter livestock, and provide wildlife habitat. One
advantage of barriers over most other types of wind erosion control is they are relatively
permanent. During drought years, barriers (excepting annual types) may be the only effective
and persistent control measure on crop land. Annual barriers are used primarily to provide
temporary protection during the most critical wind erosion period and can be removed and
replaced every year. Barriers can also be used in sand dune areas to aid the initial stabilization
of the areas while grass and trees are being established.

Zone of Protection

Ll o

B —
i —_

|
|
I
Wind flow / qf_‘]?[xj B \_{ e

oo e

Figure 3.13. Diagram showing wind flow pattern over a barrier.

Barriers primarily alter the effect of the wind force on the soil surface by reducing wind speed
on the downwind side of the barrier but also reduce wind speed to a lesser extent upwind of
the barrier (Fig. 3.13). Research has shown that barriers significantly reduce wind speed
downwind, sheltering a portion of the field from erosion and, in effect, reducing the field
length along the erosive wind direction. The protected zone of any barrier diminishes as
porosity increases however, and is reduced significantly when barrier porosity exceeds 60
percent. Protection is also reduced as wind velocity increases, but the protected area
diminishes as the wind direction deviates from the perpendicular to the barrier. Various types
of barriers are used for wind erosion control in WEPS 1.0. The WEPS interface provides a
method of selecting from a list of barriers to place on the field and editing the barrier
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properties. The user can also modify properties in the barrier database that appear in the

drop-down list. Each of these properties are described here.

The length of a barrier is defined by field length along the border on which the barrier is

placed.

Width

Height

User Manual

The width of a barrier is defined as the distance from one side of the barrier

to the other, in the units of
measure displayed on the
screen (feet or meters) (Fig.
3.14). For a single-row
wind barrier, the width is
equal to the diameter of the
tree, shrub, or grass; for
artificial barriers, it is the
thickness of the material
(e.g. slat fence). This is
illustrated as “a” in Fig.
3.14. For multiple-row
barriers, the width is the
distance from one side of
the barrier to the other as
illustrated by “b” in Fig.
3.14.

The height of a barrier is the
average height of individual
elements (e.g., trees) in the
barrier (“a” in Fig. 3.15 for
single-row barriers). The
units of measure for barrier
height are displayed on the
input screen in feet or
meters. For multiple-row
barriers, use the height of
the tallest barrier row (“b”
in Fig. 3.15).

a a
- »
b

Figure 3.14. Barrier width for single (a) and
multiple (b) row barriers.

Figure 3.15. Barrier height for single (a)
and multiple (b) row barriers.
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The area of the barrier is calculated from the barrier width and length (i.e.,
barrier width x field length). This is not an editable item, but is calculated
within WEPS 1.0.

Barrier porosity is defined as the total optical porosity of all rows in the
barrier. It is the open space (i.e., absence of leaves and stems) as viewed
looking perpendicular to the barrier, expressed as a percentage of the total
area (ie., (1.0 - silhouette area) x 100). WEPS 1.0 does not “grow” living

= fraction optical porosity

-5 -2 0 2 4 8 12 16 20 26 32

Distance in Barrier Heights

Figure 3.16. Effect of the fraction of optical porosity on near-surface wind speed
along the wind direction relative to barrier.

User Manual

barriers. Barriers in WEPS do not increase or decrease porosity with leaf
growth and leaf drop (senescence) throughout the year, nor do they increase
in size from one year to the next. As such, the porosity of barriers in WEPS
does not change with the seasons nor from year to year. Therefore the user
should input the porosity of the barrier that is present when the erosion hazard
is the greatest. Figure 3.16 illustrates the effect of porosity on the near-
surface wind speed relative to an open field without a barrier (see also Fig.
3.13). The “Distance in Barrier Heights” refers to the distance from the
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barrier at 0, measured in multiples of the barrier height.

= fraction optical porosity for a single row barrier

Fraction Optical Porosity (all rows same)

3 6 9 12 15

Number of Barrier Rows

Figure 3.17. Effect of number of barrier rows on optical porosity where all barrier
rows are the same.

At times, it is most efficient to estimate optical porosity for a single row, particularly for crop
barriers. Then, for multiple-row barriers, the optical porosity decreases for the entire barrier
as illustrated in Figure 3.17. For example, a single row of corn has an optical porosity of
0.80. Three rows of corn have an optical porosity of 0.50, and five rows of corn have an
optical porosity of 0.33.
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Exercises: Evaluating Wind Erosion Problems with WEPS
Wisconsin

This is an example that we will use to evaluate a wind erosion problem in the Stevens Point
area of central Wisconsin.

The scenario for the problem is:

. The farm is located near Stevens Point, Wisconsin, in Portage County

. The CLIGEN station is Stevens Point and the WINDGEN station is
Wausau/Alexander

. The Soil Map Unit used in the evaluation is MfB-Mecan-100-LS

. The original two-year Cropping system is Spring Peas and Snap Beans (green)

. The field size is 2640° X2640°, 160 acres

. The WEPS evaluation of the cropping system will be run for 20 rotation cycles

Figure 3.18 shows the two-year rotation of Spring Peas and Snap Beans (green), including
the dates and field operations. After evaluation ofthe erosion rates on the two-year rotation,
it has been decided to set up a three-year rotation to include Early Potatoes.

& MCREW {Management/Crop Rotation Editor, for, WEPS)

File Edit Configure Tools Help
I [ ||D“‘ || H" & || ||E,||°°n,||0||0|| ¥?||Y| |Yearsiantatiun: ]
ation : VWI_PeasSpr_BnsShpGrn_Comv.man
Date Operation Name Crop Tillage Dir. (Dey.)
5 Apr, 1 Disk harrow, tandem, inline {18 inch dia hlades, 8 inch spacing) 0.0
E0 Apr, 1 Cultivator, Field {9 inch showels) 0.0
25 Apr, 1 Planter- double disk openers (30 inch row spacing peas, spring 0.0
| 1 Jul, 1 Harvest Small Grain (cutter bar)
15 Sep, 1 Chisel plow (3 inch wide twisted pts) 0o
15 Apr, 2 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing) 0.0
£ May, 2 Cultivatar, Field (9 inch shovels) 0o
1§ May, 2 Planter- double disk openers (30 inch row spacing) hean, snap (green) 0.0
1l Jul, 2 Harvest Small Grain (cutter bar
1 Sep, Z Chisel plow (3 inch wide twisted pts) 0.0

Figure 3.18. A two-year rotation of Spring Peas and Snap Beans (green).

When we expand the two-year rotation to include Early Potatoes, we can add the operations,
dates of operation, and the potato crop directly to the two-year rotation or we can build a
separate template for Early Potatoes and then insert the new template in the rotation. We
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recommend the option of building a separate template for Early Potatoes and then inserting
it into the existing rotation; the template will then be available the next time you are building
a rotation that includes this crop. The new single-year template for Early Potatoes begins
within MCREW by clicking on “File”, then click on “New” and this will drop a clean
MCREW screen down. With the clean MCREW screen, we enter dates and operations as
instructed in the section on MCREW. The single-year cropping scenario for early Potatoes
should be saved as a template. We will save it by clicking on “file” and then “save as a
template”. The list of management files will drop down and we will go to the window on the
bottom of the list called “File name”, remove the * and then type in the name of the single-
crop scenario we are saving. To finalize we click “Save” on the bottom right of the window.
We now have a new single-year template and will add it to our two-year rotation.

Figure 3.19 shows the three-year rotation of Early Potatoes, Spring Peas, and Snap Beans
(green), including the dates and field operations. After evaluation of the erosion rates on the
three-year rotation, it has been decided to set up a four-year rotation to include Sweet Corn.

£ MCREW (Management/Crop Rotation Editor for WEPS)
File Edit Configure Tools Help

[D]z]@ ¢ & @[ G[ole[¥]  [wenmmnl |

ation : WI1_PotErty_PeasSpr_BnsSnpGrn_Comeman

Date Operation Hame Crop Tillage Dir. (Deg.)
E Apr, 1 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing) 0.0 |
Z0 Apr, 1 Cultivator, Field (9 inch shovels) 0.a
ZE hpr, 1 Flanter - double disk openers (30 inch row spacing) neas, spring 0.0
ST T Harvest Small Grain (cutter bar)
15 Sep, 1 Chisel ploww (3 inchwide twisted pts) 0.
15 Apr, Z Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing) 0.a
5 May, 2 Cultivatar, Field {3 inch shaovels) 0.
1t May, 2 Planter - double disk openers (30 inch row spacing hean, snap (green) | 0.0
1 Jul, 2 Harvest Small Grain (cutter bar)
1 Sep, Z Chisel plow (3 inchwide twisted pts) 0.0
1 apr, = Disk harrow, Tandem, Douhle Offset (20 inch dia blades, 11 inch blade spacing) 0.a
15 Apr, = Cultivator, Field (9 inch shovels) 0.a
Z0 Apr, 3 Flanter - douhle disk openers {30 inch row spacing) notato,earky 0.a
10 May, 3 Cultivator, row crop, 30 inch rovw spacing (3 inch ridge ht) 0.a
10 Jun, 3 Cultivatar, row crop, 30 inch row spacing (3 inch ridge hty 0o
5 Jul, 2 Defoliate (Spray) crop
Z0 Jul, 2 Harvest Underground 0.a
1 Sep, 2 Chisel plowe - 2 inch wide straight pts 0.a

Figure 3.19. A three-year rotation of Early Potatoes, Spring Peas, and Snap Beans
(green).
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When we expand the three-year rotation to include Sweet Corn, we again, can add the
operations, dates of operation, and the Sweet Corn crop directly to the three-year rotation
or we can build a separate template for Sweet Corn and inserting the new template into the
rotation. We again recommend the option ofbuilding a separate template for Sweet Corn and
insert it into the existing rotation. Follow the same instruction used for Early Potatoes to add
Sweet Corn.

Figure 3.20 shows the four-year rotation of Early Potatoes, Sweet Corn, Spring Peas, and
Snap Beans (green) including the dates and field operations. After evaluation of the erosion
rates on the four-year rotation, it has been found acceptable.

% MCREW (Management/Crop Rotation Editor for WEPS)

File Edit Configure Tools Help
I [ || = || (= || Xu || ||E||%R,|| Q" O” \9" Y| "(earsinRotation: u

ation : Wi_PotErly_CrnSw_PeasSpr_BnsSnp.man

Date Operation Name Crop Tillage Dir. {Degy.)
1 Apr, 1 Disk harrowe, Tandem, Douhle Offset (20 inch dia hlades, 11 inch hlade spacing) 0o

15 Apr, 1 Cultivator, Field (9 inch shovels) 0o

Z0 Apr, 1 Flanter - douhle disk openers (30 inch row spacing) potato,earky 0.0

10 May, 1 Cultivator, rowe crop, 30 inch row spacing (3 inch ridge ht) 0o

10 Jum, 1 Cultivator, rowe crop, 30 inch row spacing (3 inch ridge ht) 0o
E Jul, 1 Defoliate (Spray) crop

Z0 Jul, 1 Harvest Underground 0o
1 Sep, 1 Chisel plow - 2 inch wide straight pts 0.0

10 May, 2 Disk harrow, tandem, inline {18 inch dia blades, 9 inch spacing; 0.0

ZE May, Z Cultivatar, Field {9 inch shovels) 0.0
1 Jun, 2 Flanter - double disk openers (30 inch row spacing) carh, sweet, fresh, early| 0.0

21 Aug, Z Harvest (cut or break stalks high)

15 Zep, = Chisel plow (3 inch wide twisted pts) 0.0
E Apr, = Disk harrow, tandem, inline {18 inch dia blades, 9 inch spacing) 0.0

Z0 Apr, 2 Cultivator, Field {9 inch shovels) 0.0

Z5 Apr, 32 Flanter - double disk openers {30 inch row spacing) peas, spring 0.0
1 Jul, = Harvest Small Grain {cutter bar)

15 Sep, 3 Chisel plow (3 inch wide twisted pts) 0.0

15 Apr, 4 Disk harrow, tandem, inline {18 inch dia blades, 9 inch spacing) 0.0
& May, 4 Cultivatar, Field {3 inch shovels) 0.0

15 May, 4 Flanter - douhle disk openers {30 inch row spacing) hean, snap (green) 0.0
1 Jul, 4 Harvest Small Grain {cutter bary
1 Sep, 4 Chisel plow 3 inch wide twisted pts) 0o

Figure 3.20. A four-year rotation of Early Potatoes, Sweet Corn, Spring Peas, and Snap
Beans (green).
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Exercises: Evaluating Wind Erosion Problems with WEPS
South Carolina

Following are some example problems that we will use to evaluate some wind erosion
problems in Marlboro and Charleston Counties, South Carolina.

Situation 1 -Two-year rotation developing into a four-year rotation

The scenario for the problem is:

* The farm is located in Marlboro County, South Carolina

* The CLIGEN station is McColl and the WINDGEN station is Florence Regional
* The Soil Map Unit used in the evaluation is: NoA - Norfolk LS

* The original two-year cropping system is Cotton and Watermelons

» The field size is: x axis - 3500 ft.; y axis - 2000 ft.

* Orientation of field operations and rows is -45 degrees

* Operations are performed parallel to x axis

* The early WEPS evaluations will be run for 5 rotation cycles

* Barriers - Woods along the NW and NE field borders (trees w/leaves 4 rows)

Figure 3.21 shows a two-year rotation of Upland Cotton and Watermelons, including the
dates and field operations.

£ MCREW (Management/Crop Rotation Editor for WEPS) =1
File Edit Configure Tools Help
0= &% ®[® »[a[0)e]Y  [wasnmmn: |
ation : SC_Cottn,Pkr_Witrmin,DirSd.man
Date Operation Name Crop Tillage Dir. {Deg.)
z0 dpr, 1 Disk harrow, tanderm, inline (18 inch dia blades, 8 inch spacing) 0.0
25 Apr, 1 Lister- 40 inch row spacing (8 inch ridge height) 0.0
E May, 1 Flanter - double disk openers (40 inch row spacing) cottan, Southeast 0.0
25 May, 1 Cultivator, row crop, 40 inch row spacing (3 inch ridge hty 0.0
10 Jun, 1 Cultivator, row crop, 40 inch row spacing (3 inch ridoe hty 0.0
27 Jun, 1 Cultivator, row crap, 40 inch row spacing (3 inch ridge hi) 0.0
15 Sep, L Cefoliate (Spray) crop
15 Hep, 1 Harvest Crop (leave stalks undisturbed)
1 Nov, 1 Shred stalks
15 Now, 1 Disk harrow, tandem, inline {18 inch dia blades, 9 inch spacing) 0.0
1 Mar, 2 Disk harrow, tanderm, inline (18 inch dia blades, 8 inch spacing) 0.0
15 Mar, 2 Chisel plow - 2 inch wide straight pts 0.0
20 Mar, 2 Disk harrow, tandem, inline {18 inch dia blades, 9 inch spacing) 0.0
4 Apr, E Flanter - double disk openers (30 inch row spacing) watermelon, direct seeg/ 0.0
E May, 2 Cultivator, row crop, 30 inch row spacing (3 inch ridoe hty 0.0
20 May, 2 Cultivator, row crap, 30 inch row spacing (3 inch ridge hi) 0.0
10 Jul, 2 Harvest Crop {leave stalks undisturbed)
15 ug, 2 Disk harrow, tanderm, inline (18 inch dia blades, 8 inch spacing) 0.0

Figure 3.21. A two-year rotation of Upland Cotton and Watermelons.
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*Cotton, Southeast (700 Ibs. lint yield)

04/20/01 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing)
04/25/01 Lister - 40 inch row spacing (8 inch ridge height)

05/05/01 Planter double disk openers (40 inch row spacing) — Cotton, Southeast
05/25/01 Cultivator, row crop, 40 inch row spacing (3 inch ridge ht)

06/10/01 Cultivator, row crop, 40 inch row spacing (3 inch ridge ht)

06/27/01 Cultivator, row crop, 40 inch row spacing (3 inch ridge ht)

09/15/01 Defoliate (Spray) crop

09/15/01 Harvest crop (leave stalks undisturbed)

11/01/01 Shred stalks

* Watermelons, direct seeded

11/15/01 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing)

03/01/02 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing)

03/15/02 Chisel plow - 2 inch wide straight pts.

03/20/02 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing)

04/04/02 Planter - double disk openers (30 inch row spacing) - Watermelon, direct seeded
05/05/02 Cultivator, row crop, 30 inch row spacing (3 inch ridge ht)

05/20/02 Cultivator, row crop, 30 inch row spacing (3 inch ridge ht)

07/10/02 Harvest crop (leave stalks undisturbed)

08/15/02 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing)

When we expand the two-year rotation to include Winter Wheat /Soybeans (double cropped),
we can add the operations, dates of operation, and the crops Winter Wheat /Soybeans directly
to the two-year rotation or we can build a separate template for winter wheat /soybeans
(double cropped). The new template can then be inserted into the rotation. We recommend
the option of building the separate template for Winter Wheat /Soybeans (double cropped);
the template will then be available the next time you are building a rotation that includes this
crop.
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Figure 3.22) shows the three-year rotation of Picker Cotton, Watermelons, and Winter Wheat
/Soybeans (double cropped), including the field operations and the dates they were

performed.

£ MCREW (Management/Crop Rotation Editor for WEPS)
File Edit Configure Tools Help

3.23

BIEICIEIE RS

| Years in Rotation: |3

ation : SC_Cottn,Pkr_Wirmin,DirSd_WwWwhitSyBnsDbICrp.man

Date Operation Name Crop Tillage Dir. (Dey.)
20 Apr, 1 Disk harrow, tanderm, inline (18 inch dia blades, 9 inch spacing 0o
25 Apr, 1 Lister- 40 inch row spacing (8 inch ridge height) 0o
5 May, 1 Planter- double disk openers (40 inch row spacing) cotton, Southeast 0o
25 May, 1 Cultivator, row crop, 40 inch row spacing (3 inch ridge hi) 0o
10 Jun, 1 Cultivator, row crop, 40 inch row spacing (3 inch ridge hi) 0o
|2'? Jun, 1 Cultivator, row crop, 40 inch row spacing (3 inch ridge hi) 0.0
15 Sep, 1 Defoliate (Spray) crop
15 Sep, 1 Harvest Crap {leave stalks undisturbed)
1 Mow, 1 Shred stalks
15 Now, 1 Disk harrow, tanderm, inline {18 inch dia hlades, 8 inch spacing on
1 Mar, Z Disk harrowr, tandem, inline {18 inch dia hlades, 8 inch spacing) [IR1]
15 Mar, Z Chisel plow - 2 inch wide straight pts [IR1]
0 Mar, Z Disk harrow, tandem, inline {18 inch dia hlades, 8 inch spacing) [IR1]
4 Apr, Z Planter- double disk openers (30 inch row spacing waterrnelon, direct seeded | 0.0
5 May, 2 Cultivator, row crop, 30 inch row spacing (3 inch ridge hi) 0o
20 May, 2 Cultivator, row crop, 30 inch row spacing (3 inch ridge hi) 0o
10 Jul, 2 Harvest Crop (leave stalks undisturbed)
25 Oct, 2 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing) 0o
14 Nov, 2 Disk harrow, tandem, inline (18 inch dia blades, 9 inch spacing) 0o
15 Nov, 2 Drill- double disk openers (8 inch row spacing) wheat, winter, soft white 0o
5 Jun, 3 Harvest Small Grain (cutter bar
& Jun, 3 Burn Residue
7 Jun, 3 Disk harrow, tandem, inline {18 inch dia hlades, 8 inch spacing [IR1]
2 Jun, 3 Planter - douhble disk apeners {30 inch row spacing) soybean, MG Y, 130 days [IR1]
Fd Jul, 3 Cultivator, row crop, 30 inch row spacing {3 inch ridge ht) [IN1]
10 iug, 2 Cultivator, row crop, 30 inch row spacing {3 inch ridge ht) [IR1]
31 Oct, 3 Harvest Saybeans (cutter bar)
15 Now, 3 Disk harrow, tander, inline (18 inch d